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1. INTRODUCTION 


In 1878 S(jltniann iicrfonncil a }.eiics of experiments in’which the 
muscles and motor neivcs newborn and adult mammals (dof^s and 
rabbits) were stimulated by arlilicial electrical means, and found 
a cliaractcrislic (liffcrericc hctwccii the reactions of jajiiiifr and ina- 
tuj'c ajiimals. Ainonji other llunj^s it was fovind that the muscles 
of the youn^f were more hi^lily susceptible to tetany. When a muscle 
is stimulated repeatedly by intensive electric shocks, unless the fre¬ 
quency of stiimilation be too ^reat, a contraction corresponds to each 
stjjmilation- I3e)’onil the critical freqtienC 3 f continuous contraction 
results. This limit lies between 70 and 80 vStimulations per second 
for the adult animal, but in the newborn is as low as 16 to 18. 

Koftka (1924), Ciillinti attention to tin* above work, pointed out 
the analofi]' between fusion in visioji aiid Cctan)' produced 1 ) 3 ’ inter¬ 
mittent stimulation, lioldint^ tbal the conditions which determine 
the critical fretpiency in both cases ai'C very much tlie same. 

Therefore, the inference may he drawn that the critical fre- 
tpicncy /or fusion—(hat is, the lowest frGtineiiey that will jast 
])ro(liice it, wliicli in the case of adults is ahout 50 periods per 
second—might he very imicli lower for infants. This fact 
may he diliiciilt to prove; htjt at all events theie is nothing 
known to contradict nucli an inference, 

The experiment here jcported is an investigtition of the validity 
of Koffka’s inference that there arc age differences in the critical 
frequency limen for visual flicker in cliildren. 

Since it Is impossible to determine the criticiil frequcnc 3 ’ liincn 
for infants, and the ])roblcm cannot be attacked with any degree of 
validity until the child has reachetl a suflicient age to vmderstand 
the nature of flicker and fusion when tliey arc demonstrated to him, 
our investigation was nccessartlj' based upon a study of children of 
six years of age or older. 

Meili and Tobler (1931), in a study of stroboscopic movement, 
discovered tliat optimal movement and simultaneity appear much 
marc easily in the ciiild than in the adult. iSuspccting that this 
difference might he related to n corresponding diffcrcj)cc in the per¬ 
sistence of vision in the child and Lite adult they undertook a minor 
investigation of this latter problem by vising a disc of ctpial black 
and wlu'te sectors with a diapiiragm to delimit tlie test spot. Tlie 
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cxperii-ncnt wtvs peifoi'med on eight cUildren between five and six 
years of age and on five adults of unspecified age. While the experi- 
mentevs made no effort to control pupillary variations or the bright¬ 
ness of the surrounding field and do not report the state of dark 
adaptation employed, the results arc nevertheless of interest. The 
experiment showed that the persistence of vision, or of the physio¬ 
logical processes corresponding to It, is not significantly greater for 
the child than for the adult. 

Woodworth (1938) has called attention to the distinctness of the 
vetinaL-after-lag and the phi phenomenon. The first effect cannot 
serve as an explanatory principle for the second. 

Hartman (1934-), being unaware of our own investigation re¬ 
ported in summary form by Renshaw, Miller, and Marquis (1933) 
in relation to a study of the influence of motion pictures on cliildrejy 
starting with Koffka’s suggestion repeated our experiment, hut with¬ 
out the many careful controls which we employed, Thirty j’oung 
children and 30 adults were used in. this stv\dy. The expevimenter 
used ns the test objects a disc with equal proportions of white and 
black and a second disc with equal parts of j’ellow and blue. A 100- 
watt ceiling light was used for illumination and observations were 
made at a distance of four feet from the rotating disc. While only 
persons with 20-20 vision who had passed a coIor-blindne.ss test were 
used, no attempt was made to control pupillary variations and the 
method used to control fixation left much to be {lesired. The author 
reports tiiat precautions against taking advantage of peripheral 
vision were made "by adjusting the observer’s chair so that his 
eyes were in a straight line with the mixer.” The subjects were 
asked to watch the flicker at the edge of the disc and look directly 
at that area. There is, of course, no way of knowing how adequately 
these instructions were carried out. The experiments appear to have 
been performed under normal daylight adaptation. Confidence of 
the children was gained by a timely distribution of candy and by 
encouragirrg them to inspect laboratory curios. Two subjects were 
eliminated for evident suggestibility and unreliability. The critical 
speeds of rotation were determined with an engineering tachometer. 

The records were obtained by means of three ascending and three 
descending series and ' if any one of the readings deviated markedly 
from the trend established by the remaining values, it was thrown 
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out and an extra record was made." In all instances the black-wliiCc 
determinations preceded the bine-yellow determinations, making 
the comparison with our own results somewhat more significant tlian 
if tile reverse order bad been employed. 

It was found tlnat the flicker frequency liinens were definitely 
lower for the adults than for the children who averaged eight years 
of age, although the difference was not very great, so that Hartman 
concludes that “the measured behavior of children of primary school 
age and young adults reveals substantially the same performance, 
with respect to the rate of revolution at which flicker ceases to be 
detected’^ and that “evidently the fundamental mechanisms involved 
in this type of visual discrimination achieve maturity early in lifc.^^ 
It will be noted tiiat this conclusion is in essential agreement with 
the results of Meili and Tobler. 

More recently Simonson, Enzer, and Illankslein (1941), noting 
that Cobb (1934), Riddell (1936), and Fcrrce and Rand (1934) 
had surmised tliat a decrease in the fusion frequency occurs with 
increasing age, have investigated this problem throughout the age 
range from 10 to 8.0. Since only four of their 47 subjects were 
within the age range of 10 to 19 and most of our subjects fell 
within this age range and some were younger, their study may be 
regarded as a continuation of our own study into the higher age 
brackets, so that the two studies fittingly supplement one another. 
Simon, Enzer, and Blankstein used apparatus rather similar to our 
own. A 25-watt bulb illuminated a 100 sq. mm. test-patch of opal 
glass subtending a visual angle of 34”. The field surrounding the 
test-patch had a vertical illumination of 2 foot-candles. Three sec¬ 
tored discs were used each having four equal openings. The light 
phases of the three discs covered 64, 27, and 17.5 per cent of the 
total fliclccr cycles respectively. Judgments were made after expo¬ 
sure periods of 1.5 seconds which Riddell had considered to be the 
pliysiological optimum. Apparently no artificial pupils were used. 
The relative results for the different age groups were the same for 
all tlirec discs, although the absolute fusion frequeucie.s ijicre.ased 
witli n decrease in the duration of the light phase. Tin’s finding 
indicates that the light phase covering 50 per ce/it of the flicker 
cycle winch was used in our study provided an adequate ciiteidon for 
studying age differences. The sexes were equally represented in the 
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Study of these investigators and tlie results of the two sex groups are 
not presented separately, so that evidently no significant sex differ¬ 
ence was found. The results were found to he vepvoiluccabU*. 

from da}' to day and the discrimination of llickcr wn.s not found to 
improve with training. In exceptional cases iiuHviduiil variations of 
11,5 flicker cj'cles were noted. The chief conclusion of the study 
was that there is a general definite decrease of fusion frequency with 
age as demonstrated by the aver'age and maxlnnini fusion frctiuency 
values for the different age groui>s, although the minimum valvies 
showed no significant change through the age range stuclieil. This 
statement, however, needs to he qualified by the ohsorvation that 
the difference in the average fusion frcqviencics hetweciv the 10-19 
and the 20-29-year age groups, which yielded averages of 45,9 and 
46.2 flicker cj'cles respectively, is so slight as to be negligible. Tlii.s 
fact should be borne in mind when comiKuing the results of this 
study with the results of the present investigsition. In fact, the 
minimum, maximum, and average values of these two age groujis 
were equal within the cxpcvimcntul error. 

The plienomenon of flicker in vision may be described .simply. 
If a cardboard disc composed of a number of equal alternate black 
and white sectors be rotated at a slow speed, the black sectors, may, 
of course, be seen to rotate about the center like tlie s»p(>kc.s of a 
moving wheel. As the speed of rotation is increased, a point is 
readied at which the direction of rotation of the black sectors can¬ 
not be discriminated, although lapid variations in the aiiparcnt bright¬ 
ness of the disc are easily discriminated. As the speed is furtlier in¬ 
creased, a point is readied at which flicker (the variations in bright¬ 
ness) can no longer he discriminated, but the disc appears to be a 
uniform gray. The W'cst speed at which fusion occurs is tile criti¬ 
cal frequency limen or “fusion frequency." 

The same effect may be produced by interrupting a steady source 
of illumination with an episcotlster, a rotating disc in wliicli tlie 
alternate sectors have been cut out. An advantage of this latter 
method is that it permits complete darkness for the dark (iliasc of 
the flicker cycle and somewhat better control over the liglit phase 
of the flicker cycle. 

The experiments described in this monograph were performed in 
order to secure more definite information on questions such as tlie 
following: 
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1. Is the ciitical frequency limen for visual flicker for children 
[I function of chronological age or maturity? 

2. Is there a sex difference in the critical frequency limen? 

3. Arc there diurnal variations in the critical frequency limen? 

4. Docs practice alter the critical frequency limen? 

5. What is a suitable method 'for making dctermiiUitions of 
tile critical frequency hmen for visual flicker for children? 

6. Is reflected or transmitted light more suitable for making 
determinations of the critical frequency limen? 

7. Does loss of sleep affect the critical frequency limen? 

TJie results also bear on other questions of a more theoretical 
nature, although they offer no direct answer to ilicse questiojis. Per¬ 
sistence of vision, of which the critical frequency limen of flicker 
is a mCfisuvc, may be found to be related to perseveration in chil¬ 
dren. If so, the critical frequency measure would serve as a con¬ 
venient index of differences in perseveration. A practical considera¬ 
tion Is the bearing of the results on the (iiicstion ns to whether the 
present rate of interrupting the light of the motinn picture pro¬ 
jector is suitable for cliildrcn and adults of all ages. 




II. APPARATUS 


In the absence of a dark room in the institution where the study 
was conducted, the apparatus was designed to provide its own dark 
room. The mechanism is compact, easily portable, and has been 
found suitable for work with children. While the plan of the 
apparatus is relatively simple, provision has been made for con¬ 
trolling as many of the experimental variables as possible. The pres¬ 
ent design was adopted after consultation with Dr. M. Luckiesh, who 
has worked on the influence of the wave-form on the critical fre¬ 
quency of flicker. 



FIGURE 1 
Head Rest 
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The parts are mounted on a wooden base 13 in. wide and 
in. long. The head rest (1, Figure 1) is mounted on a separate 
standard by means of an adjustable clamp, thus preventing the pos¬ 
sibility of any vibration being transinitted to the head. The motor 
(1, Figure 1) is mounted on a pad of sponge rubber and runs 



FIGURE 2 
End View 

practically without vibration, but we thought it best to provide against 
any possibility of interference from this source. On the vertical 
post (2, Figure 1) is mounted a mask of galvanized iron which 
supports two strips of sheet brass 1J4 'H- x 4^ in. The mask pro¬ 
vides a triangular opening for the nose and a rectangular opening 
for each eye. The strips of sheet brass (3, Figure 1) have holes 
2 mm. in diameter in them, wliicli serve as artificial pupils. By 
sliding tliesc strips horizontally in front of the rectangular openings 
in the mask the pupils may he adjusted for the interocular distance 
of the subject. 

A 21 c.p. automobile headlight is mounted in a metal housing (1, 
Figure 3). The interior, as well as the exterior, of this lamp house 
is black. A hole 44 in. in diameter in the metal slide (2, Figure 3), 
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FIGURE 3 

Si-eed Reducing Mi-c/ianisw 



FIGURE + 

Interior 



16 


GIiNETIC PSYCHOLOGY MONOGRAPHS 


covering the front of the lamp house permits a beam of liglu to 
illuminate a piece of opal glass (3, Figure 3) mounted on a post 
2j4 in. in front of the light hlnment. 

A rotating sector disc (4, Figure 3) driven by an adjustable 
speed reducer (5, Figure 3> iuteveepts this beam of light at a point 
niid-vvay between the filament and the opal glass. The sector disc is 
6]4 in. in diameter with the alternate 45* sectors open; tliciefore 
when the disc is in rotation, there arc four flicker cycles per revohi- 
tioii, each cycle being composed of an ctiual light and dark interval. 
The disc is painted a flat black. Wlien a closed sector is intercepting 
the beam of liglit from the lamp house, the dark-adapted eye can¬ 
not detect any illumination on the opal glass. 

A white cardboard (1, Figure 4) serving as a screen, is in. 
in front of the opal glass and one meter from the artificial pupils. A 
circular opening 134 in. in diameter with its center in. above 

the base board in this screen determines the area of the flicker patch, 
the subject viewing the opal glass tlirough this opening. 

Iininediately in front of this white screen is a rectnngnlar frame 
(2, Figure 4) in each angle of which is mounted a 6 c.p. automobile 
light. The inner surface of this frame is lined with white card¬ 
board, and triangular pieces of white cardboard are tacked over the 
corners on the front of the frame, so that by reflecting surfaces the 
four lights give a fairly uniform illumination over the surface of the 
screen. When the screen Is viewed through the artificial pupils, its 
illumination appears quite uniform. 

A second screen (3, Figure 4) with a circular opening 6 in. in 
diameter and concentric with the circular opening in the first screen, 
is 6)4 in. in front of the first. This opening in the second screen 
serves to limit sharply the area of the white screen when it is viewed 
through the artificial pupils, which, when adjusted properly for 
intcrocular distance, are in register with this large opening, the 
pupils being always at the level of the center of the small opening 
in the white screen, 

Panels of Masonite attached to a frame near the front of tlie appa¬ 
ratus and to the frame carrying the white screen make a housing 
wliich provides a dark tunnel between the subject and the screen. 
Attached to the front frame Is a hood of black satin. Tliis cloth is 
draped over the subject’s head and shoulders, completely excluding 
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all light from without. Everything within the tunnel is painted a 
flat black with the exception of the white screen. 

Beliind the wJti.te screen a J'lasoiiite housing encloses a second dark 
chamber in which are located the lamp house, sector disc, anil opal 
glass referred to above. 

The sector disc is driven by a reducing friction disc drive manu¬ 
factured by the Central Scientific Company (catalog No. E1025A). 
This mechanism is mounted on the top platform. It in turn is driven 
by a synchronous motor by means of a J^-incli round leather belting. 
A lioi'izontal scale (2, Figure 2) has been provided with one scale 
unit for each revolution of the control screw- A vertical circular 
scale (3, Figure 2) permits readings to hundredths of a revolution 
or of each horizontal scale unit. 

Repeated calibration of the scale has shown the scale readings 
to be consistent within an error of plus or minus one-half of one per 
cent, so long as the rubber driving disc shows no considerable wear.'^ 
We have found discs made of the composition rubber used for soles 
of slioes ,to be more durable and to give constant readings for a much 
longer period. The accuracy of the scale readings was checked by 
frequent calibration readings throughout the experiment. This 
mechanism provided a way of varying the snecd of the disc with tlie 
use of a synchronous motor whose speed should be independent of 
variations in the load on the AG line. 

Mounted on the upper platform was a voltmeter (4, Figure 2) 
permitting a constant check on the drop in the DC circuit supplying 
the automobile lights. This circuit was supplied by two 6-volt auto¬ 
mobile storage batteries in parallel. 

The switch (5, Figure 2) controlling the motor, the knife switches 
(6, Figure 2) controlling the 21 c.p. light, and (7, Figure 2) con¬ 
trolling the four 6 c.p. lights, and a telegraph sounder are mounted 
on the base board below the platform. This sounder is connected to 
a telegraph signal key mounted within i-each of the subject on the 
table upon which the whole apparatus rests. 

An adjustable piano stool is provided for the subject. 

This apparatus provides for the control of the following factors. 

’Small variations in the frequency of the alternating current produced 
somewhat greater variations in the scale readings from day to day. Table 
1 shows the magnitude of these variations throughout the experiment. 
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The constancy of the intensities of the light illuminating the flicker 
area (hereafter referred to as the "test patch ) and the lights illu¬ 
minating the screen surrounding the test patch (the screen hereafter 
being referred to as “tlie field") was assured by supplying the cur¬ 
rent from the two storage batteries and checking tlie voltage drop 
when the lights were on. The batteries were charged regularly and 
their condition checked by hydrometeT readings. 

Tile average ilUimination of the held, as determined with the 
Macbeth illuminometev, was 5-44 foot-candles, with a mean devia¬ 
tion for 20 readings of 0.0286, which is 5 per cent of the mean. 

As mentioned above, a 21 c.p. automobile lamp illuminated the 
test patch. 

No provision was made for varying citlier the brightness of the 
test patch or that of the field, these conditions being kept constant 
throughout the experiment. Preliminary experimentation had shown 
that adaptation effects were minimized by maintaining a constant 
field brightness throughout a series of readings, and that the eyes 
seemed to tire less readily when the field illumination was somewhat 
below that of the test patch. 

Frequency of the cycles was controlled by the reducing friction 
disc drive, and constancy at any frequency was assured by use of 
the synchronous motor. 

The wave-form was determined by the nature of the sector disc. 
Each cycle was composed of an equal light and dark interval, the 
dark interval being as nearly of zero brightness as it was possible 
to make it. The transition from one interval to the other was not 
abrupt but gradual owing to the time required for a closed sector 
to completely intercept the beam from the lamp house. 

As pointed out above, it has been demonstrated that for intensities 
of this order the luminosity of the light, without respect to its wave¬ 
length, determines the critical frequency. Therefore no at’tempt 
was made to control the wave-length of the light, which, however, 
was,constant throughout the experiments. 

The distance of the eyes from the test patch was controlled by 
the position of the artificial pupils, while the head rest prevented 
head movements, The artificial pupils not only served their original 
purpose of overcoming variations in the intensity of the stimulation 
of the retina which would be consequent upon changes in dilation 
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of the iifituval pupils^ but also prevented eye-movements from escap¬ 
ing the subject’s notice, since any ej'c-inovemcnt would throw the 
eye out of line with the adjusted pupil. Eye movements as a source 
of error have been noted by other investigators. 

The use of both eyes assures equal adaptation of both, thus pre¬ 
venting any variations that may arise from the state of adaptation 
of the unused eye upon monocular observations, as noted by Allen 
(1923). Owing to their different positions with respect to the 
test patch, wliich is viewed through the circular opening in the 
white screen, tire phases of the flicker cycles are not absolutely syn¬ 
chronous for both eyes. However, Sherrington (1904) has shown 
that when the phases arc completely opposite for the two eyes, only 
a relatively small reduction in the critical frequency of flicker results. 

Preliminary experimentation showed that if an attempt was made 
to dark-adapt the subject’s eyes, the child would grow restless and 
irritable before the flicker determinations had been started. It was 
found that if the field was kept illuminated throughout a scries of 
readings, tlie successive determinations revealed no trend which might 
be attributed to adaptation. Since readings for the same subject 
were in good agreement from day to day by using tliis method, no 
attempt was made to Sark-adapt the eyes. 




III. EXPERIMENT 1: THE CRITICAL FREQUENCY 
LIMEN FOR VISUAL FLICKER IN CHILDREN 

A. Method 

Pefore any readings were attempted, a preliminary demonstration 
was performed to teach the subject to discriminate flicker and fusion. 
Tills demonstration was made with a color mixing motor, the speed 
of which was controlled by a rheostat. A disc composed of four 45“ 
white sectors separated by equal black sectors was mounted on the 
shaft of the color mixer. The subject was told to watch the disc. 
As it was rotated at a slow" speed, the experimenter pointed out to 
the child the fact that “the blade parts turn around like the spokes 
of a wheel.” The speed was gradually increased until the flicker 
became slight. At this point the experimenter pointed out that 
“it would be hard to tell which direction the black parts are going.” 
The speed was then increased beyond the fusion point and the experi¬ 
menter told the child, "Now the cirde looks just like a piece of 
plain gray paper, doesn’t it?” The scries was then repeated and it 
was explained that at the point where the direction of rotation could 
not be discriminated the disc was "flickering,” and at the point of 
fusion “the flicker goes away.” The series was then repeated several 
times, each time the child being required to tell when the flicker 
disappeared. 

After the experimenter was convinced that the child understood 
what was meant by "flicker” and was able to discriminate the point 
at which it disappeared, he was seated upon the piano stool, after 
adjusting it to the proper height. The head rest and artificial pupils 
were then adjusted until the subject could sec "the whole circle” 
(the field) with both eyes when the field was illuminated. 

The cloth was then draped over the subject’s head and he was 
instructed not to move his head until told to do so. The light 
illuminating the test patch was now turned on and the motor driving 
the sector disc was started with the speed reducer set at a slow speed 
so as to give a pronounced flicker. The subject was next told that 
the flicker in “the small circle” (the test patch) looked just like 
the flicker in the demonstration disc. Gradually speeding up the 
sector disc, the procedure in the preliminary demonstration was re¬ 
peated, this time the subject observing tlic disappearance of flicker 
in “the small circle.” 
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Tlie forefinger of the subject's right hand was then placed upon 
the telegraph key, and he was instructed to “press the key when the 
flicker disappears.” The speed of the sector disc was then gradually 
increased until the subject pressed the key signalling the experi¬ 
menter by the click of the telegraph sounder, At this signal the ex¬ 
perimenter noted the scale reading. The procedure was tlien repeated 
until the experimenter became convinced that the subject had mas¬ 
tered the method. 

In taking the readings the field and test patch were illuminated 
and the sector disc was rotated at a speed well below the fusion 
point. The speed was increased very gradually by turning the con¬ 
trol screw at the rate of about 10 per cent of a revolution per 
second until the subject signalled the disappearance of flicker. Im¬ 
mediate!)' upon receiving this signal the experimenter stopped turn¬ 
ing tlic control screw, allowing tlic sector disc to continue rotating 
at the speed at which the signal had been given. 

The experimenter then said, "Tell me if the flicker comes back" 
Preliminary work had shown that the flicker sometimes does come 
back at the speed at which its disappearance has been reported. 
Thirty seconds were allowed for the reappearance of flicker. If 
the subject did not report its reappearance, the 21 c-p. light illu¬ 
minating the test patch was turned o£f and a 30-second rest interval 
was allowed before beginning the next reading, the field lights 
remaining on and the subject being instructed to fijiate the dark 
test patch during the rest interval. 

If the flicker did reappear, the experimenter resumed the proce¬ 
dure of inci'casing the speed of the sector disc at tire same rate as 
before, again instructing the subject to press the key when the 
flicker disappeared. When the second disappearance was signalled, 
the experimenter stopped turning the control screw, and 10 seconds 
were allowed for a second reappearance of flicker. If it reappeared, 
the procedure was repeated, a 10-second interval being permitted 
for the reappearance of flicker after each signal, until a speed was 
reached at which the reappearance of flicker was not reported within 
the lO-second interval. This last reading was then recorded as the 
critical frequency. 

After some practice in discriminating the disappearance of flicker, 
the exact speed of disappearance can be discriminated correctly, and 
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flicker does not vefippcnr during the 30-secon<l interval ^ollowing 
the first signal for most subjects. However, for a few, several in¬ 
creases arc required to achieve the critical point, even after practice. 
We feel that tliis precaution greatly increased the validity of the 
readings. 

The procedure, then, was to allow a 30-second rest interval 
between readings, the subject fixating the dark test patch surrounded 
by the bright field during this interval. As noted vibove, the succes¬ 
sive readings under these conditions revealed no trend which could 
be attributed to adaptation. Only five reading were taken at a sit¬ 
ting, since a longer series would have imposed uhnecessary eyestrain. 
The children also showed a tendency to get restless after this number 
of readings. 

The method described was adopted after trying out various other 
procedures in a preliminary experiment. Stepwise changes in the 
speed of the sector disc were rejected after trial because they do not 
permit a determination of the exact point of fusion. Lythgoe and 
Tanslcy (1929) used the method of introducing dark intervals dur¬ 
ing a single reading, believing this method to permit a more precise 
determination of the critical frequency. This was possible in their 
experiment, in which the subjects, who were trained in research, 
controlled the speed of the sector disc themselves. In our experiment 
such a procedure would have been impractical, and the younger 
children would have confused these dark intervals with the phe¬ 
nomenon of flicker. The same investigators also used as their 
criterion of the critical frequency the point at which the flicker was 
just on the verge of disappearing, on the grounds that the point of 
disappearance is usually overestimated. Tliis criterion is obviously 
unsuitable for work with children. 

Tile method adopted had the advantage of making only the 
simplest requirement of the subject, i.e., that he press tiic key when 
the flicker disappeared. The control of the change in speed by 
the experimenter obviates the possibility of the subject’s discrimina¬ 
tion being based to any extent upon kinaesthetic or cutaneous cues 
such as might be the case if the subject were to operate a control 
screw himself. 

The possibility of the subject’s discrimination being based upon 
the time elapsing between the beginning of a reading and the point 



24 


GENETIC PSYCHOLOGY MONOGRAPHS 


at which the critical fretjuency was reached was ruled out by the 
method of starting the separate readings at different speeds, always 
taking care, .however, to have the starting speed well below the fusion 
point. The rather high consistency of most of the readings may be 
taken as sufficient evidence of the adequacy of the method. Each 
subject was tested on at least three different days, five readings be¬ 
ing taken at a sitting, nnd the conditions remaining constant. 

It was also discovered in the preliminary tests that measures based 
on the point of disappearance of flicker, using the method described 
above, gave more consistent readings than measures based on the 
first appearance of flicker in a fusion to flicker series. 


B. Results and Conclusions 
I. Subjects 

The 44 boys and 34 girls used as subjects in this experiment were 
temporary inmates of the Bureau of Juvenile Research, nn institu¬ 
tion under the administration of the Department of Public Welfare 
of the State of Ohio, and located at Columbus, Oliio, The experi¬ 
ment was performed in the institution. These children all have 
IQ^s of 80 or better and do not differ in any essential respects for 
the purposes of our experiment from any other group of cliildren 
of like size which might be regarded as constituting a fair sampling 
of the general population. With but very few exceptions all cases 
classified as "psychopathic’* were eliminated in our selection of sub¬ 
jects, While individual opthalmological examinations would have 
been desirable, our resources did not permit them. The visual tests 
given by the institution served as guides in our preliminary selection 
of subjects, while the subject’s performance during the first sitting 
proved to be an adequate supplementary test of his suitability. No 
cases having indices exceeding 20-40 in the Snellen test were con¬ 
sidered. It is to be borne in mind that the discrimination of bright¬ 
ness differences, which is the basis of the discrimination of flicker, 
is the most primitive response the eye can make to light; this type 
of sensitivity is not dependent upon perfection in the auxiliary struc¬ 
tures of the eye, In any case, the condition of the eyes of the sub¬ 
jects in. our experiment was no better or worse than would be en¬ 
countered in any fair sampling of the child population. 
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2, Calibration of Scale 

Throughout the experiment calibration readings were taken of 
the scale readings 1.00, 2.00, and 3.00, most of the readings falling 
within the range of 1.00 to 3.00. The speed of rotation of the sliaft 
driving the sectored disc was determined by means of the revolution 
counter attached to the reducing mechanism, The r.p.s. for three 
successive 30-sccond intervals for each scale reading were taken from 
time to time during the experiment. It was found that the calibra¬ 
tion readings taken successively agreed with one another within 
limits of plus or jninus 5,50 per cent. However, readings taken on 
successive daj's showed a greater variation. Tliis variation can be 
attributed partly to minor c 3 ’clic variations in the alternating cur¬ 
rent, but to some extent the variation is instnimcntal, diminishing 
as the speed of the shaft increases. Table 1 gives the means of the 


TABLE 1 

CiVLinRitrioNS FOR 30-Second Inturvai.s 


Scnle 

Menu for 

Sigma for 

Sigma 

Cycles 

rending 

30 sees, 

30 secs. 

per cent 

per see. 

1.00 

168.44 

9.27 

5,5 

22.456 

2,00 

302,00 

7.96 

2.6 

42.664 

3,00 

430,85 

5.72 

1,3 

57.448 


averages of successive 30-second calibration readings taken each day 
throughout the experiment. It is to be noted that the sigma of the 
variations on successive days, which is 9.27 revolutions for the 30- 
sccond interval for the scale reading 1.00, is reduced to 5.72 for the 
scale reading 3.00, the relative reduction being mucli greater, as rep- 
re.sented by the sigmas expressed as percentages of the means. 

The cycles per second are computed by dividing the means by 30 
to get the r.p.s. of the shaft, and multiplj’ing by 4, since there arc 
four closed sectors in tlie sectored disc. 

Table 2 shows the equivalence of the scale readings in flicker 
cycles. The values from 1.00 to 3,00 are interpolated, while ex¬ 
trapolations have been made from l.OO to 0.50 and from 3.00 to 5.00. 
The extrapolated values are somewhat less reliable, althougli earlier 
calibration showed that within the range from 3.00 to 5.00 the r.p.s. 
of the sliaft follows a linear increase. The variations encountered 
within the range of the most significant readings, e.g., from 1.50 
to 3.00, are not of sufficient magnitude to require special consideration. 
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TABLE 2 

Interpolation Taole 


readings 

Cycles per sec. 

Scale readings 

Cycles pc 

0,50 

12.36 

2,80 

54.49 

0.55 

13,37 

2,85 

55.23 

0,60 

14,38 

2.90 

55,97 

0,65 

15,39 

2.95 

56.71 

0.70 

16.40 

3,00 

57,+S 

0.75 

17.41 

3.05 

58.19 

0.80 

18,42 

3.10 

58.93 

0.85 

19,43 

3,15 

59.67 

0.90 

20.H 

3.20 

60.40 

0,95 

21,45 

3.25 

61,14 

1,00 

22,46 

3,30 

61,88 

1.05 

23,47 

3,35 

62.62 

1,10 

24,48 

3,40 

63,36 

1.15 

25.49 

3.45 

64,10 

1.20 

26.50 

3,50 

64.8+ 

1.25 

27,51 

3.5S 

65,53 

1,30 

28.52 

3.60 

66,32 

1,35 

29,53 

3,65 

67,06 

1,40 

30.54 

3,70 

67,80 

1.45 

31.55 

3,75 

68.54 

1.50 

32.56 

3.80 

69.2S 

1.55 

33,57 

3.85 

70,01 

1.60 

34.58 

3,90 

70,75 

1.65 

35,59 

3.95 

71.49 

1,70 

36.60 

4.00 

72.23 

1.75 

37.61 

4.05 

72,97 

1.80 

38.62 

4,10 

73,71 

1.85 

39.63 

4.15 

74.45 

1.90 

40.64 

4,20 

75.19 

1,95 

41.65 

4.25 

75.93 

2.00 

2.05 

2,10 

2,15 

2.20 

2,25 

2.30 

2.35 

2.40 

2.45 

2,50 

2,55 

2,60 

2.65 

2.70 

2.75 

42.66 

43,40 

44,14 

44,88 

45,62 

46,36 

47,10 

47,84 

48,58 

49,32 

50,06 

50,80 

51,53 

52,27 

53,01 

53,75 

4.30 

4,35 

4,40 

4,45 

4.50 

4,55 

4,60 

4.65 

4.7f) 

4,75 

4,80 

4.85 

4,90 

4,95 

5,00 

76.67 

77.41 

73.15 

78,88 

79,62 

80.36 

81,10 

81,84 

82.38 

83.32 

84.06 

84.30 

85.50 

86.28 

87,01 


A tachometer would have been a highly desirable addition 
apparatus had our funds permitted it. 


to the 
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3. Jge and Sex Differences 

In Figure 5 ages are plotted along the X-axis, and scale readings 
arc plotted along the Y-axis lor both sexes. It is apparent that the 
rabz 4.50 
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correlation between age and the critical frequency limens is almost 
negligible. This fact is shown in another form in Table 5, which 
presents the means for 2-year intervals for both sexes, thus sum¬ 
marizing the individual readings shown in Tables 3 and 4. How- 


TADLE 3 

Normal Readings for Boys 

Mean flicker Ilmen from IS separate determinations on each subject. 


Subject 

Age 

Mean 

Sigma 

Sigma % 

Cycles per 
sec. to 
nearest ,05 

Krantz 

7-11 

1.610 

0.0907 

5.63 

34.6 

Ci'oskey 

8- 0 

2.302 

0.2700 

11,73 

47.1 

Gailey 

8- 0 

2.784 

0.1734 

6.23 

54.5 

Sheylander 

8- 2 

2.494 




Reynolds 

8- 0 

2.631 

0.0802 

3,05 

52,2 

Davis 

8-n 

1.678 

0.0670 

3.99 

35,6 

Dowler 

9- 2 

2.674 

0.1200 

4,49 

52,2 

Jennings 

10- 0 

2.244 

0.2307 

10,28 

46,4 

Eavens 

10- I 

2.238 

0.2178 

9,73 

46.4 

Steinbrook 

10- 1 

2.7S1 

0.1823 

6,63 

53.7 

Mitchell 

10- 2 

1.912 

0.1647 

8.61 

40.6 



28 


GENETIC PSYCHOLOGY MONOGRAPHS 


TABLE 3 (coHliuuid) 


Subject 

Age 

Mean 

Sigma 

Sigma % 

Cycle.s per 
see. to 
nearest ,05 


10- 4 

1.872 


2,67 

39,6 

Dew 

10- 9 

1.746 

0.0756 

4.33 

37.6 

10-11 

1.945 


19.59 

41.6 

Emery 

Mntiley 

11-11 

2.742 

0.312+ 

11.39 

53,7 

12- 7 

1.855 


4.87 

39.6 

: lli^l 

Kush 

0.3445 

10,97 

59,7 


H H 

2.357 


23.67 

47.8 



Kli > H 

0.1501 

7.31 

43,4 


13- 1 

Ki; B 

0.2269 

11.10 

43.4 


13- 2 

BE ;■ 


15,25 

53,8 


13- S 

2.782 

0.4242 

54.5 


13- 7 

2.538 


14.22 



13-U 

1.831 

0.1526 

8.33 

39.6 

Peterson 

13-11 

2.228 

0.1715 


46.4 

Wolverton 

13-11 



5.03 

52.3 



2.283 

0.1148 

47.1 

Pickering 

14- 1 



13,44 

44,1 

Mossman 

14- 7 

2.467 

0.1255 


49.3 


14- 8 

2.732 

0.2213 

8.10 

55,7 

Chnmplin 


1.958 


7.16 

41,7 

Vnitneski 

IS- 0 



6.14 

43,4 

Shanower 

15- 2 

2.745 



53,3 

Anki'om 

15- 7 

3.287 

0.3217 

9,79 

61.9 

Droz 

IS- 7 

1.862 

0.1237 

6.87 


Keegan 

16- 8 



18.19 

53.0 

Clnffey 

17- 0 

2.788 


3.82 

54.5 

Dobson 




5.82 

48.6 


17- 2 

2.156 

0.1696 

7,87 

44.9 

Clyne 

18- 0 

4.039 

0.5189 

12.85 

73,0 

Allen 

18- 0 

3.128 



59,7 

Long 

18- 0 

2.234 • 

0.5600 

25.07 

46.4 

Pepper 

18- 1 

2.108 

0.1701 

8,11 

44.1 

Weisinnnn 

18- 7 

2.821 

0.1(157 

3.75 

54,5 


2 = 103.217 
A' = 4+ 

M = 2.401 

<r — 0.4231 

cr in % = 17.627 


ever, inspection of the means for the boys in Table 5 does suggest 
a slight, if irregular, age trend in the direction of increased critical 
frequency limen with increased age. In the age group ranging from 
17 3 'ears and 7 months to 19 years and 6 months inclusive, two 
unusually high means (4.039 and 3.128) have an undue innuence on 
the mean for the age group, which otherwise would show a decrease 
from the mean of the preceding age group. We arc inclined to 
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TABLE 4 

Normal Reading for Girls 

Mean flicker limen from 15 separate determinations on each subject 

Cycles per 
sec.to 


Subject 

Age 

Mean 

Sigma 

Sigma % 

nearest ,05 

McKinstry 

6- 0 

1.840 

0.1074 

5.95 

39,6 

Gorman 

7- 0 

2.311 

0.6042 

26,1+ 

47,1 

Horst 

S- € 

1.958 

0.2024 

10.33 

+1.7 

Davis 

R- 9 

1.942 

0.1567 

8,07 

41.7 

Green, V. 

8-lQ 

1.586 

0.1337 

8.43 

34.6 

Green, Gladys 

9- I 

1.430 

0.0521 

3,64 

31.6 

Reed 

11- 0 

1.763 

0.0953 

5,41 

37.6 

Patterson 

ll-lO 

2.240 

0.3959 

17.57 

46.4 

Sanders 

12- 0 

1,756 



37.6 

Haenny 

12- 1 

1.655 

0.1283 

7.75 

35,6 

Ward 

12- 3 

1.716 

0.1495 

8.71 

36,6 

Sanders 

12- 6 

1.756 

Q.0+73 

2.71 

34,6 

Reno 

13- 0 

2.130 

0.1962 

9.21 

44,9 

Howard 

14- 3 

2.208 

0.3610 

16.35 

45.6 

Goodman 

14- 3 

2.378 

0.1080 

4,5+ 

47,8 

Brown, P. 

14- 4 

2.246 

0.3085 

13,74 

46.3 

Seward 

14- 9 

3.055 

0.3305 

10.82 

58.2 

Flint 

15- 0 

2.150 

0.3413 

15.87 

44.9 

Mann 

15- 0 

1.705 

0.0585 

3.43 

36.6 

Steele 

15- 0 

1.792 

0.1817 

10.14 

38.6 

Denty 

15- 4 

2.708 


8.05 

53.0 

Brown, D. 

15- 4 

1.680 



34,6 

Miller 

15- 7 

1.938 

0.2187 

11.28 

41.7 

James 

16- 0 

1.640 


6.66 

34.6 

Ritybuiii 

16- 0 

2.020 



+2,7 

Koehn 

16- 1 

1.914 


2.86 

40.6 

Simpson 

16- 4 

1.643 


6.04 

35.6 

Aisel 

16- 6 

2.346 

0.1875 

7.99 

47.8 

Schlotterbeck 

16- 9 

1.990 



42.7 

Badgley 

36-10 

1.861 


5.80 

39,6 

Schenker 

37-10 

3.943 

ai797 

9,25 

+1,6 

van Hoose 

Ig- 4 

1.901 


4.82 

40,6 

Brennelaon 

Ig- 9 

2.139 


5.64 

44,9 

Sayre 

Ig-ll 

1.762 

0.1311 

7.4+ 

37,6 



S 

= 67.102 





A/ 

= 1.974 





N 

= 34 





a 

= 0.3281 





cr in % 

= 16.62 




believe that these unusually high scores are due to some other factor. 
An examination of the means for the successive age groups for the 
girls, Table 5, again suggests a similar trend from 7 years and 7 
months to 15 3 'cars and 6 months inclusive, the means progressing 
from 1,729 to 2.213. However, the higher reading of 2.076 in the 
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first age group and the fall to 1.917 in the 15 years and 7 months 
to 17 years and 6 months group, together with the small number 
of cases in some groups, casts a strong doubt upon the existence of 
a valid trend throughout the entire age range. It is, of course, possible 
that the increase for the age group ranging from 13 years and 7 
months to 15 years and 6 months may be definitely correlated with 
adolescent changes, but we do not regard our present data as in any 
sense offering proof of such a correlation. In this connection it is 
interesting to note that the corresponding peak (2.463) for the boys 
occurs in the preceding age group. If these peaks were definitely 
correlated with pubescent or adolescent changes, we should expect 
the peak to occur earlier for the girls than for the boys. It is also 
interesting to note that the variability of the readings, where sigma 
is expressed as a percentage of the mean, is highest at this peak 
(2.463 where the value is 12.22 per cent) for the boys than for 
any other age group. The corresponding peak (2.213) for the girls 
is accompanied by a higher variability (10.77 per cent) than for any 
other age group with the exception of the first, in which there are 
only two cases, thus rendering the sigma meaningless. Similar 
parallels could be drawn between the drops in the means from the 
first to the second age groups tabulated for both the bo}'S and the 
girls. It is also apparent from Table 5 that the mean of the readings 
of all children for both sexes from 5 years and 7 months to 13 years 
and 6 months is lower than the corresponding mean from l3 years and 
7 months to 19 years and 6 months. Yet we do not regard these data 
as proving a definite age trend, because of their irregularity, the 
small number of cases for some age groups, and the undue influ¬ 
ence of a few unusually high readings that are probably due to some 
individual difference not yet isolated. 

In the case of sex differences the data are more positive. Inspec¬ 
tion of Figure 5 reveals the fact that the boys as a group have criti¬ 
cal frequency liinens considerably higher than those of the girls as 
a group, although, as is usual in all studies of sex differenc^es in be¬ 
havior, there is a great deal of overlapping. The mean reading foi 
all of the boys is 2.448, while the mean reading for all of the girls 
is 1.925. Examination of Tabic 5 discloses the further Interesting 
fact that the mean of the readings for the boys is higher than the 
mean of the readings for the girls for each age group. Another com- 
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parison of the readings shows that 20 of the boys (or 46.5 per cent) 
have means above 2.40, whereas only two of the girls (or 6.1 per 
cent) have means above this reading; or conversely, while 53.5 per 
cent of the boys have means below 2.40, 93.9 per cent of the girls 
have means below this reading- The highest mean for the girls is 
3.055, while four boys have higher readings, the highest being 4.039. 
The lowest mean for the boys is 1.610, while two girls have lower 
readings, the lowest being 1.430. 

In general, the readings of the boys as a group are more variable 
than the readings of the girls as a group, the sigma for the boys be¬ 
ing 0.423, and for the girls 0.328. Expressed as a percentage of the 
mean the sigma for the bD 3 's Is 17.62 per cent, and for the girls 16.62 
per cent. The absolute difference in the sigmas, 0.095, represents 
nearly two flicker c 3 'clcs. 

Tables 3 and 4 disclose the fact that the variability of the 15 
readings for eacli individual reveals no age trend, 

Table 6 gives the distribution of the sigmas of Tables 3 and 4 for 

TABLE 6 


DUTRIDUTCQN OF StGWM OF FLICKER LlMEN READINGS (NoRMAL RsAOlUCa) 


Signia& in 
scale units 

Boys 

/re<iiicncy 

Girls 

frequency 

0.00-0,049 

0 

1 

O.OS-0.099 

6 

5 

0,10-0.149 

10 

% 

0,13-0.199 

g 

6 

0.20-0.249 

4 

3 

0,25-0.299 

2 

0 

0,30-0.349 

3 

3 

0.35-0.399 

2 

2 

0.40-0,449 

1 

0 

0.45-0,499 

1 

0 

O.SO-0,559 

1 

0 

0,60-0,649 

2 

1 


40 

30 


tlie boys and the girls. From this table it can he seen that 24 (60 
per cent) of the boys have sigmas under 0.20, while 21 (70 per cent) 
of the girls, have sigmas below 0.20. The magnitude of these sigmas 
IS influenced by changes in the level of the readings from day to day, 
a matter to be discussed later. A relatively high sigma docs not 
necessarily indicate great variability for the five readings taken at a 
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single sitting, since the sigma is based upon the 15 readings taken 
in tlnee successive sittings on different daj's. In Table 7 the distri- 

TABLE 7 

DiSTRinUTlON OF SiCMAS OF FUCKER LiMEN READINGS EXPRESSED AS 

Percrntaces op the Means 


Sigma in % 

Boys 

frequency 

Girls 

frequency 

0,00- 4.99 

9 

6 

S.OO- 9,99 

18 

IS 

10.00-14.99 

8 

5 

15,00-19.99 

3 

3 

30,00-24,99 

1 

0 

25,00-29.99 

I 

1 


40 

30 


bution of these sigmas expressed as percentages of the means of the 
15 readings is given. For 27 (67.5 per cent) of the boys and for 
21 (70 per cent) of tlic girls the sigmas arc equal to less than 10 
per cent of their means, tlius Indicating a relatively low variability 
in view of the shift in level from day to day. 

4. Variation Differences 

As stated before, the field was illuminated throughout a series 
of five readings both during the time the critical frequencies were 
being determined and during the rest intervals, the purpose being 
to minimize the process of dark adaptation which would produce 
an unwanted increase in the critical frequencies throughout the 
series, In spite of this precaution, of course, the later readings were 
slightly higher or lower than the earlier readings. The extent to 
which upward or downward trends have occurred in the successive 
five readings taken at a sitting we have expressed in Tables 8 and 9 
in terms of “variation differences.” The variation difference for a 
series of five readings is computed by subtracting the average of the 
first two readings from the average of the List two readings in the 
series. Thus if the trend is in the direction of higher frequencies 
toward the end of the scries, the variation difference will be positive, 
and its magnitude will indicate the extent of the change and vice 
versa. These variation differences have been averaged both alge¬ 
braically and arithmetically, the algebraic mean giving the general 
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TABLE 8 

Variation Difference in Average Critical Frequency Limens during 
First Three Days or the Experiment—Boys _ 


Boys 

Ages 

1st Day 

2nd Day 

3rd Day 

Krantz 

Croskey 

7- 11 

8- 0 

8-11 

—.135 

,25S 

—.080 

—.050 
-030 
—010 

—.105 
—.025 
—085 


9' 2 

—,310 

0.15 

,050 

Jennings 

10- 0 

10- 1 

—.195 

,010 

—.110 

,065 

,055 

.020 

StelnLrook 

10- 1 

.110 

—.125 

,040 


10- 2 

—,110 

—,220 



10- 4 

—,035 

—.105 

—,095 


10- 9 

—,065 

.180 

—,125 


10-11 

,280 

.235 

.020 


11-11 

—,010 

.060 

—.055 


12' 7 

.035 

.lOO 

—.065 

Navralil 

12-10 

.405 

.200 

.380 

Hudron 

13' 0 

.145 

.225 

—.067 

Kuchner 

13- 0 

—.180 

.015 


13- 1 

. —.005 

—.135 

.270 

Allen 

13- 3 

.045 

-145 

.045 

Leimbach 

13- 7 

—,170 

,615 

.005 


13-11 

—.385 

,015 

.000 

Peterson 

13-11 

.020 

,030 

.455 

Stuber 

14- 0 

.220 

.070 

.251 

Pickering 

14- 1 

.3+5 

—.160 

—.035 

Friedt 

14- 8 

.625 

.025 

,050 

Champlin 

15- 0 

—035 

—.075 

—.090 

Shallower 

15- 2 

.385 ■ 

.030 

—,005 

Keegan 

m- 8 

.265 

.435 

,355 

Claffey 

17- 0 

.085 

,155 

—.010 

Dobson 

17- 0 

,035 

.060 

.135 

Byrd 

17- 2 

.025 

.160 

.240 

Clyne 

18- 0 

—205 

.630 

.300 

'Allen 

18- 0 




Long 

18- 0 

—.175 

,015 

.035 

Pepper 

18- 1 

,140 

.015 

,065 

Arithmetic S = 


5,2525 

4.515 

3.813 

Arithmetic M = 


.167 

.137 

.119 

Algebraic S = 


1.335 

2.535 

1.729 

Algebraic A/ ~ 


.040 

.077 

.054 

N = 


33.000 

33.000 

32.000 


direction of the shift for the group as a whole, and the arithmetic 
mean giving an expression of the average variation difference for the 
group as a whole without respect to the direction of the change, 
These means have been computed for each sitting. The algebraic 
means for the boys, Table 8, show that for the group as a whole the 
readings tended to increase slightly during the sitting on each of the 
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TABLE 9 


Variation Differences in Average Criticai. Frequency Limens during 
First Three Days of the Experiment—Girls 


Girls 

Ages 

1st Day 

2nd Day 

3rd Day 

Gorman 

7- 0 

.235 

1,395 

.050 

Davis 

8- 9 


.150 

—.200 

Green, V. 

8-10 

—.005 

,080 

.285 

Green, G, 

9- 1 

' —.105 

—.065 

,040 

Reed 

11- 0 

—.075 

,010 

.020 

Patterson 

11-10 

.095 

.010 

,605 

Ward 

12- 3 

—.210 

,095 

.015 

Sanders 

12- 6 

.060 

,095 

—,015 

Howard 

14- 3 

.100 

,185 

.460 

Brovvn 

14- 4 

1.005 

,010 

,020 

Seward 

14- 9 

.290 

,105 

.230 

Flint 

15- 0 

.080 

.045 

—,190 

Mann 

15- 0 

,020 

,060 

.100 

Steele 

IS- 0 

—,025 


—.160 

Denty 

15- 4 

.350 

,425 

—.045 

Miller 

IS- 7 

.190 

.025 

.160 

Koehn 

16< 1 

.010 

.040 

.085 

Simpson 

16- 4 

—.085 

—.105 


Aisel 

16- 6 

.215 

—.130 

—.390 

Badflcy 

16-10 

,105 

—.005 

.010 

Schenker 

17-10 

,160 

—.155 

.055 

Brenneison 

IS- 9 

,160 

.065 

.095 

Sayre 

18-11 

—.025 

—,020 


Algebraic 2 = 


2,545 

2,315 

1.230 

Algebraic M = 


,16 



N = 


22,000 



Arithmetic 21 * 


3,505 


3.150 

Arithmetic ilf— 


.160 

.149 

,149 


three days, the variation differences being 0.040, 0.077, and 0.054 
for the three successive days, respectively. Tabic 9 indicates the same 
increase throughout the series of five readings on each of the three 
days for the girls as a group, the algebraic means of the variation 
differences being 0.II6, 0.105, and 0.059, for the three successive 
sittings, respectively. Since the level of the girls' readings is lower, 
the relative variation difference would be slightly higher than the 
figures suggest. Examination of the aritlimetic means of the varia¬ 
tion differences in Table 8, 0.167, 0.137, and 0.119 for the three 

successive days, shows a definite downward trend in the variability 
of the readings, without respect to the direction of the change. This 
must be interpreted as an improvement in discrimination resulting 
from practice, if we accept the usual objective criterion of such im¬ 
provement, i.c., decreased variability, Table 9 shows the same 
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effect to a lesser degree for the girls, i.c., a drop in the arithmetic 
means of the variation differences, from the first to the second day, 
although no change takes place from the second to the third day. 
However, for the group as a whole, the algebraic means show a 
progressive decrease in the case of the girls. 

5. Effect of Piactice on Successive Days 

The increase in the readings throughout a series of five readings, 

TAELE 10 

DAY-Ta-J3AY Variations for Boys 


Boys 


Ages 

1st Day 

2ml Day 

3 rd D ay 

D. 

Di 

Da 

Krantz 


7- 

11 

1,702 

1.546 

1.582 

—.156 

.036 

—.120 

Croskey 


8- 

0 

2.258 

2.S16 

2.150 

.258 

—.366 

—.108 

Davis 


S- 

n 

1.710 

1.690 

1.656 

—.020 

—034 

—.05+ 

Dowlcr 


9- 

2 

2.732 

2.682 

2.608 

—.050 

—.07+ 

—.12+ 

Jennings 


10- 

0 

2.04+ 

2,214 

2.+76 

.170 

.262 

.432 

Eavens 


10- 

1 

1.938 

2,408 

2,37 

,470 

—.038 

.432 

Sleinbrook 

10- 

1 

2.5++ 

2.802 

2.908 

.258 

, .106 

.36+ 

Mitch ell 


10- 

2 

1.796 

2.0+6 

1.896 

,250 

—.150 

.100 

Ucker 


10- 

4 

1.858 

1,862 

1.898 

.004 

.036 

.0+0 

Dew 


10- 

9 

1.728 

1.7+2 

1,77 

.014 

,028 

,0+2 

Scisor 


10- 

11 

1.866 

1,832 

2.118 

—.054 

.286 

.232 

Emery 


10- 

11 

2.326 

3.038 

2.86+ 

.712 

—17+ 

.538 

Manley 


12- 

7 

1,770 

1.874 

1,922 

,10+ 

,0+8 

.152 

Navratil 


12- 

10 

2,538 

2.984 

3.270 

.446 

.286 

.732 

Ilmlron 


13- 

0 

1.306 

2.908 


(1.102) 


Kuchner 


13- 

0 

1.74+ 

1.880 

2.08 + 

.136 

,204 

.3+0 

Irvine 


13- 

1 

1.883 

1.972 

2.2+8 

.089 

,276 

.365 

Allen 


IS- 

3 

2.780 

2.658 

2,910 

—.122 

.252 


Lcimbach 


13- 

7 

2.138 

2.568 

2,910 

.430 

.3+2 

.772 

Cain 


13- 

11 

1,978 

1.733 

1.7+8 

—,240 

,010 


Peterson 


13- 

11 

2.09+ 

2,23+ 

2,358 

.1+0 

.12+ 


S tuber 


14- 

0 

2,270 

2,252 

2,328 

—.018 

.076 


Pickering 


1+- 

1 

2.164 

2,718 

1.904 

.55+ 

.814 


Frieclt 


14- 

8 

2,54+ 

2.856 

2.798 

.312 

—,058 

.25+ 

■Jhamplin 

Shanower 


IS¬ 

IS- 

0 

2 

1,936 

2.714 

1.878 

2,770 

2,000 

2,752 

—.1358 

.056 

.382 

,018 

.124 

Keegan 


1(5- 

8 

2.187 

2.825 

3.038 

.638 



ClafFcy 

Dobson 

Ryrcl 

Clyne 

Allen 


17- 

17- 

17- 

IS¬ 

IS- 

0 

0 

2 

0 

0 

2,79+ 

2.23+ 

1,990 

3.670 

2,810 

2.508 

2,126 

3,772 

2.9S2 

2,518 

2,352 

4,674 

.016 

.274 

,136 

.102 

.172 

,010 

,226 

.902 

.188 

.28+ 

.362 

1.00+ 

Long 

Pepper 


IS¬ 

IS- 

0 

1 

2,686 

2.190 

1,91+ 

1.886 

2.102 

1.850 

—.772 

—.30+ 

.188 

—036 

— 58+ 
—.340 


2 

= 


72.632 

77.509 

77,104 



— 


M 

= 


2,201 

2,349 

2.41 




Algebraic 

N 



33,000 

33,OUO 

32.000 




2 






2.503 


Algebraic 

AI 






3.775 

6.278 







.078 

.196 
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as shown by the algebraic means of the variation differences, may be 
due to a slight adaptation effect, but any trend in the level of the 
readings on successive days must certainly be attributed to practice, 
other things being equal, Table 10 gives the means of the five 
readings taken at each sitting for the boys, and Table 11 gives the 

TAULE 11 

Day-to-Day Variations for Girls 


Gii'la 

Ages 

1st Day 2nd Day 

3rd Day 

Dt 

Da 

D, 

Gorman 

7- 0 

2.278 

3.004 

2,346» 

.726 

—.658 

.068 

Davis 

7- 9 


1.994 

1.832 


—.162 


Green, V, 

8-10 

1,470 

1.544 

1.744 

.074 

.200 

.274 

Green, G. 

9- 1 

1.478 

1.38S 

1,426 

—.090 

,033 

—.052 

Reed 

11- 0 

1.692 

1.748 


.056 


,158 

Patterson 

11-10 

1.968 

1.804 

2,567 

—.164 

.772 

.608 

Ward 

12- 3 

1,538 

1.752 

1,860 

,214 


.322 

Sanders 

12- 6 

1.614 

1,606 

1,568 



—,046 

Howard 

14- 3 

1.930 

2,114 

2,582 

.184 

.468 

.652 

Drown, P. 

14- 4 

2,246 

2.190 

2,304 

—,056 

.114 

,058 

Seward 

14- 9 

2,970 




,614 

.434 

Flint 

IS- 0 

1,792 

1,858 

2,564 

,066 

.706 

.772 

Mann 

IS- 0 

1.672 

1,682 

1,772 


.090 


Steele 

IW 



1.935 



,327 

Denty 

IS- 4 

2.656 

2.726 

2.744 



.088 

Miller 

IS- 7 

1,698 

1.946 

2.170 

,248 

,224 

,472 

Koehn 

16- 1 

1,876 

1,960 


,084 



Simpson 

16- 4 

1,684 



—.082 



Aisel 

16- 6 

2,286 

2.276 

2,476 

—,010 




16-10 

1.738 

1.964 

1.882 

.226 


.144 

Schenker 

17-10 

m 

1,994 

1.774 

—,098 

—.220 

—,318 

Brenneison 

18- 9 

■tltka 

2.124 

2.198 

,026 


,100 

Sayre• 

18-11 

1.846 

1.678 


—,168 





42.230 

45,654 

44.915 




M = 


1,920 

1,985 

2.139 




N = 


22,000 

23,000 

21.000 




Algebraic 2 

= 




1.430 

2.543 

4.383 

Algebraic i1/ 

= 




,358 

.121 

.313 


^Fourth day 1.618. 


same data for the girls. Tlie differences between these readings 
have been computed for convenience of comparison. is the 

algebraic difference between the mean on the second day and tiie 
mean on the first. If the mean has increased from the first day 
to tile second, the difference will be positive; if it has gone down, 
the difference will be negative; and the magnitude of the difference 
will be a measure of the extent of the change in the level of the 
readings on tlie two successive days. Tlic mean on tlie third day 
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minus the mean on the second day gives £)j, while Ds is the mean 
on the first day subtracted from the mean on the third day. Ex¬ 
amination of the Di differences in Table 10 reveals that while 10 of 
the boys show decreases from the first to the second day, the re¬ 
mainder (69.7 per cent) show increases, this tendency being repre¬ 
sented by the algebraic mean of 0.118 for the group. The D 2 column 
shows again 10 decreases, but only In three cases do the same boys 
decrease both from the first to second and from the second to third 
day. The extent of the increase for the group from the second 
to the third day is represented by the algebraic mean 0.078, while 
the extent of increase from the first to the third day is represented 
by the algebraic mean 0.196 for the group. These figures indicate 
that the group as a whole tended to report the disappearance of 
dicker at a higher point on eacii successive day, but tliat tlie increase 
from the first to the second day was greater than from ’the second 
to the third; however, the magnitude of the increase from the first 
to the third day leaves little doubt as to the positive nature of the 
practice effect. 

Table 11 for the girls shows much the same tendencies, c.xccpt 
that the day-to-day variations are greater for the group as a whole 
than was the case with the boys. Nine girls show a decrease from 
the first to the second day, but the remainder of the group (59.1 per 
cent) show an increase. The increase for the group as a whole is 
represented by the algebraic mean 0.358. It is to be noted, however, 
that a few unusually high differences exert an undue influence on tht 
means. Tlie tabic also shows only six of the girls decreasing- from 
the second to the third da)', only two of these being girls who had 
shown a decrease from the first day to the second. The mean for 
the Da column is 0 . 121 , thus standing in the same relation to the 
mean of the Di column as did the corresponding means in Table 10. 
So for the girls as a group, as for tlie boys, the increase was greater 
from the first to the second day than from the second day to the 
third. It is to be noted that only three of the girls show a decrease 
from the first to the third da)', and that the mean of the D 3 column, 
0.313, indicates a very positive increase from the first to the third 
day for the group, a tendency which is borne out in rnost of the 
individual readings. 

The arithmetic means of the variation differences also sliow the 
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practice effect, the differences decreasing from day to day except in 
the case of the girls, who show no decrease from the second to the 
third day. 

If it be true that the critical frequency limen increases with prac¬ 
tice, as these tables would indicate, and that the accuracy of the 
determinations is also a function of practice, as was shown above, 
then it is of great importance to make due allowance for these 
practice effects in making accurate determinations of the critical fre¬ 
quency limen for visual flicker. The effects of practice on the read¬ 
ings taken on successive days has hitherto never been taken into 
account. 

6. Bearing of Results upon Motion-Picture Projection 

At present, for sound accompaniment, motion pictures are pro¬ 
jected at the rate of 24 pictures per second. The rotating shutter 
of the projection machine interrupts the beam of light thrown upon 
the screen twice for each picture, once while the picture is in position 
for projection and once during the transition from one picture to 
the next. The open sectors are somewhat larger than the closed 
sectors of the shutter, thus making the light interval relatively longer 
than the dark. The rate of intermittence, tlicn, is 48 cycles per 
second. The lowest mean reading for the boys was found to be 
1.610, which is equivalent to 35 flicker cycles per second; while the 
lowest mean reading for the girls was found to be 1.430, which is 
equivalent to 31 flicker cycles per second. The highest mean read¬ 
ing for the boys was found to be 4,039 (slightly below 73 flicker 
cycles per second), However, this is exceptional, all but four of 
the boys having readings below 2,900 (56 cycles per second). The 
highest mean reading for the girls is 3,055' (59 cycles per second). 
However, all but two of the girls have readings below 2,400 (48.5 
cycles per second). 

Four factors operate to bring the present rate of projection (48 
cycles per second) within the critical frequency range for both adults 
and children: (a) The dark phase of the flicker cycle in motion- 
picture projection docs not represent zero brightness, but room 
briglitncss; {b) the light phase represents a much lower brightness 
than the light phase of the flicker cycle in this experiment; (c) the 
range factor, the ratio of the difference between the light and dark 
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phases to the light phase, is lower than in this experiment because 
of the preceding two conditions, (d) The light phase of the flicker 
cycle is longer than the dark phase. As a result the critical fre- 
quency of fusion is much lower. For this reason our results may 
not be taken as evidence that the present rate of motion-picture pro¬ 
jection is too slow to give perfect fusion in children. 

7. Coiichmons 

1. The results of this experiment, using 44 boys and 34 girls 
ranging from six to 18 years of age, do not disclose a definite trend 
in the direction of an increase in the critical frequency limcn for 
visual flicker corresponding to an increase in chronological age. 

2. In general, the critical frequency linien for visual flicker is 
higher for boys than for girls, although there is some overlapping of 
the two distributions. 

3. Practice reduces the variability of the determinations of the 
critical frequency limen. 

4. In general, practice raises the critical frequency limen for 
both sexes, the magnitude of the increase being greater from the 
first to the second sitting than from the second to the third, 

_ 5. The critical frequency limen for both sexes of all ages is suffi¬ 
ciently low so that the present rate of motion-picture projection 
should not result in the perception of flicker. 



IV. EXPERIMENT II; THE INFLUENCE OF THE LOSS 
OF SLEEP ON THE CRITICAL FREQUENCY 
LIMEN FOR VISUAL FLICKER 
IN CHILDREN 

A, Effect of Loss of the First Three Hours of Sleep 

1. Subjects 

The 10 boys and 11 givls participating in this experiment also 
served as subjects in the first experiment. Their ages are shown in 
Table 12. The boys ranged in age from 8 years to 18 years and 
7 months, while the girls ranged in age from 6 years to 18 years 
and 4 months; the oldest girl in the first deprivation experiment, 
however, was 16 years and 9 months old. All of the subjects were, 
for the purposes of the experiment, normal, with the exception of 
the youngest boy, who was definitely psychopathic, being a case of 
congenital syphilis. 

2. Method 

The same apparatus was used in this experiment as in the first. 
Our primary interest in this second experiment was to determine 
the effects of loss of sleep upon the normal motility curve. Tlic 
results of this experiment are reported by Rcnsliaw, Miller, and 
Marquis (1933). However, the experiment provided favorable con¬ 
ditions for extending the study on the critical frequency limen for 
visual flicker. Many have speculated concerning functional changes 
in the nervous system resulting from fatigue. Since the retina is 
a part of the nervous system particularly accessible to experimental 
study, it seemed worthwhile to determine whether the critical fre¬ 
quency limen for visual flicker could be shown to have any definite 
relation to neural effects resulting from loss of sleep. In an attempt 
to answer this question the present experiment was performed. 

For purposes of another study of sleep motility in which the writer 
was participating, the children serving as subjects in this experiment 
had been retiring promptly at 9 F.M. and arising promptly at 6 a.m. 
In the first deprivation experiment, now to be reported, we required 
the children to stay up until midnight. Retiring at midnight, they 
were required to arise at 6 a.m, as before. For five successive nights 
the children suffered the loss of the first tlirec hours of tlieir usual 
night’s sleep. On two or more days during this period critical fre- 
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quency determinations were made following tlie method adopted in 
the earlier experiment. At least five readings were made at each 
sitting. 

The children were provided with unexciting games to occupy their 
time during the extra waking hours, and none of the children was 
permitted to "doze” although only the younger children during 
the later nights of the deprivation period showed any marked tendency 
to get sleepy before midnight. Games such as checkers, toy horse¬ 
shoes, and card games were provided. If the children stai'ted to get 
boisterous, as they sometimes did, the games were taken away from 
them for a time. 

In general the children eng.aged only in enough activity to interest 
themselves and to keep from going to sleep, so we may feel justified 
in attributing any change in the reading taken during this period 
to the loss of sleep itself, and not to the activity occupying the extra 
waking hours. 

3. Results and Conclusions 

Table 12 gives the means of the critical frequency readings for 
the normal series for the days during the deprivation on which 
readings were taken, and for the period immediately following de¬ 
privation, the "post-deprivation” period. Unfortunately we were 
unable to test all of the children on the day following the last night 
of deprivation (V in the table). The means of the post-deprivation 
period are based on 10 readings taken in t\vo sittings, five readings 
being taken at a sitting, on the second and third days following the 
last night of deprivation. The means of all the readings during the 
deprivation period are also shown in Table 12. 

In Column Di of Table 12 is sliown the extent of increase or de¬ 
crease from the normal to the deprivation period (the difference 
between the mean of the deprivation readings and the mean of the 
normal readings). If this number is positive, the level of tlie read¬ 
ings has been raised, and the critical frequency limen is higher; con¬ 
versely a negative number indicates a decrease, D-i is the difference 
between the mean of the post-deprivation readings and tlie mean of 
the deprivation leadings, and Da is the difference between the mean 
of the post-deprivation readings and the mean of the normal readings. 

It is observed at once that the trend of the readings is in general 
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upward from the normal to the post-deprivation period both for the 
boys and the girls. While five of the boys show drops from the 
normal period to the deprivation period, only two show drops front 
the deprivation period to the post-deprivation period. With the 
exception of the first boy, who rvas psychopathic, all of the boys 
showing increases show increases of no exceptional magnitude. When 
this trend of the readings from the normal to the post-deprivation 
period is considered in the light ol the day-to-day variations consid¬ 
ered in the earlier experiment, the most plausible explanation for the 
increases would seem to be that in this case as in the former, prac¬ 
tice is responsible for the rise in the critical frequency limen. The 
same general trend is to be noted in the data for the girls. Four of 
the girls show a drop from the noimal to the deprivation period, but 
only one girl shows a drop from the normal to the post-deprivation 
period. 

However, the small magnitude of most of the positive readings, 
combined with the relatively large number of negative readings in 
the -Di column for the boys, suggests that the loss of sleep has had 
a noticeable effect in retarding the practice effect shown in the earlier 
experiment. It was demonstrated in that experiment that in general 
the increase from the first to the second sitting was considerably 
greater than from the second to the third. If the mean of the depriva¬ 
tion readings is compared to the second sitting in the normal series, 
it is clear that a corresponding increase has not occurred. The data 
for the girls bear out this same interpretation. It appears, therefore, 
that for both sexes tlie loss of sleep has slightly retarded the normal 
effect of practice. 

In any case, the effect lias not been so marked as we should have 
anticipated. Furthermore, the readings for all subjects are not actu¬ 
ally lower during the deprivation period than during the normal 
period. 

Table 14 gives the sigmas of the normal, deprivation, and post- 
deprivation readings. Omissions occur where the number of readings 
was not regarded as sufficient to warrant the computing of a sigma 
of tile readings. Two facts are suggested; first, the effect of loss of 
sleep is not to increase greatly the variability of the readings during 
the deprivation period as might have been anticipated; and second, 
the continuous decrease in the magnitude of the sigmas throughout 
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TABLE U 

Effects of Loss of tjie First Turke Hours op Sleep; Variations in Flicker 
Limen for. Normal, Deprivation, and Post-Deprivation Periods 



Sigmas 

Normal 

Dcpriv'atloii 

Post- 

deprivation 

Hop 




Gailey 

0.17 


0.13 

Sclieyl finder 


0.21 

0,10 

Reynolds 

0,08 

0,22 

0.13 

Underwood 


0.23 


Wolverlon 


0.11 

0,l6 

Mossman 

0,13 

0,09 


Vriitneski 

0.13 

0.09 

O.OS 

Ankrom 

0.32 


0,03 

Droz 

0,12 

0,08 

0,0+ 

Weisinann 

O.U 

0.12 

0,81 





McKinsiry 

0-11 

0,11 

O.OS 

Ilorat 

0.20 

0.16 

0.18 

Sanders 


0,12 

0,53 

Haenny 

0.13 

0.08 

0.26 

Reno 

0.20 

0.06 

0.16 

Goodman 

O.IL 

0.12 

Q.Q9 

Brown 



0.09 

James 

0.11 

0.16 

0,13 

Rayburn 


O.OS 


SclilolCerbecfc 


o.is 

O.OS 


the whoJe period for sditic individuals indicates that the influence 
of practice in decreasing the variability of the readings has continued 
throughout the period, altliough the level of the readings may have 
been influenced by the effect of loss of sleep. The unusually high 
sigina for the oldest boj' in the post-deprivation period can be at¬ 
tributed to an emotional disturbance resulting from the belief that 
his inclusion in the experimental group was the only reason for his 
not being discharged from the institution. 

B. Effect op Loss of the Last Three Hours of Sleep 
1. Resiilts and Conclnstons 

After an interval of five days had elapsed following the last night 
On which the children retired at midnight, a second deprivation 
experiment was performed, the children retiring at the customary 
hours of 9 p.M, and arising at 6 a.m. during the interim. The 
second deprivation experiment differed from the first only in the 
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time of the sleep period-, in this second experiment the children con¬ 
tinued to retire at 9 P.m. but were awakened at 3 a.m. After wash¬ 
ing and dressing, the children occupied these extra waking hours in 
playing the same games that they had played in the earlier depriva¬ 
tion experiment. Tlic younger children appeared to have greater 
difficulty in keeping awake during these early morning hours than 
during the hours from 9 until 12 p.m. in the first experiment. Read¬ 
ings on the critical frequency limen were taken during the early 
morning hours from 3 a.m until 5 a.m. and also late in the after¬ 
noon on the days sliown in Table 13. These early morning read¬ 
ings together with readings taken late at night for some of the boys 
will be referred to later in the discussion of diurnal variations. 

Columns Di, Do, and D.<i correspond to the same columns in 
Table 12. These columns reveal an important difference between 
this experiment and the one preceding. Whereas only two of the 
boys showed a decrease from the deprivation to the post-deprivation 
period in the first experiment, six of them show a decrease from the 
deprivation to the post-deprivation period in this experiment; al¬ 
though the sleep period was reduced to six hours for five successive 
nights in the first experiment, while the same reduction occurred for 
only four nights in this experiment. This difference is accentuated 
by the fact that the positive readings for the boys in the D 2 column 
are all small numbers. The case is similar for the girls, and some¬ 
what more striking. While only two of the girls showed a decrease 
from the deprivation to the post-deprivation period in the first 
experiment, six of the nine girls participating in this second experi¬ 
ment show a decrease from the deprivation to the post-deprivation 
period, 

Wliile six of the boys show a drop from the normal to the depriva¬ 
tion period in this experiment as compared with four in the first 
experiment, only two of the girls show a corresponding drop in this 
experiment as compared with four in the first experiment. It will 
be noted that all of the boys showing drops in the first experiment 
show corresponding drops in the second, although this is not true 
for the girls. 

In general, we may say that loss of sleep in the early morning 
hours has a greater influence in reducing the critical frequency Um.en 
than loss of the first three hours of sleep, and that the effect of the 
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former loss persists over a longer period as is shown by nurriorous 
negative values in the D 2 column of Table 13, indicating a further 
drop from the deprivation to the post-deprivation period. 

Table 15 brings out the further interesting fact that the loss of 


TABLE IS 

Effects of the Loss of the Last Three Hours of Seeei*; Variations in the 
Fucker Limen for Normal, Deprivation, and Post-Deprivation Periods 



Sigmas 

Normal 

Deprivation 

Post¬ 

deprivation 

Uoyj 




Gailey 

0.17 

0.12 

0,12 

SclieyJancler 



0.15 

Reynolds 

0.08 

0.06 

o.os 

Underwood 



0,09 

Wolverton 



0.06 

Mossman 

0.13 

0.02 

O.lO 

Vnitneski 

0.13 

0.02 

0.0+ 

Ankrom 


0.08 

0.0+ 

Droz 

0.12 


0,05 

Weiamann 

0.11 

0.11 

0.07 

Girls 




McKinstry 

0.11 

0.15 

0.09 

Horst 

0.20 

0.16 


Sanders 


0.10 

n.in 

Haenny 

0.13 

0.1+ 

0,07 

Reno 

0.20 

0.10 

0.07 

Goodman 

0.11 

0.06 


Brown 


0.13— 

0.06 

Schlotterbeck 


0.06 

0.08 

van Hoose 

0.09 




sleep, instead of increasing the variability of the reading during 
the deprivation period, as might have been anticipated, reduced it 
for four of the boys and four of the girls, and in no case is the 
increase marked. In all cases but one, where the sigmas arc equal, 
the sigmas are lower for the post-deprivation period than for the 
normal period, thus showing the practice effect referred to above. 

While slight variations in the speed of the sectored disc may liave 
occurred during the readings, it is very unlikely that variations of 
this kind should have occurred in such a fashion as to bring out so 
consistent a trend. 

C. Diurnal Variations 
1. Method 

la tile second deprivation experiment critical frequency determina- 
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tions were made on all of the boys during the early morning hours 
from 3 to 5 A.M. and again late in the afternoon to determine whether 
any considerable change in the level of the readings might be dis¬ 
covered in the course of a single day. In the first deprivation experi¬ 
ment readings were also made on four of the boys between 10:30 
p.M. and midnight and in the afternoons during the deprivation 
period. 

The means of the early morning rcading;s arc based upon 15 read¬ 
ings, five readings on three successive mornings of the deprivation 
period for each hoy. The afternoon means are based on 10 readings^ 
five readings on two afternoons for five of the boys, and five readings 
on one afternoon for the remaining boys. The night .readings in 
the first experiment represent means of 10 readings (two nights), 
while the afternoon readings are means of from 10 to 20 readings 
on two to four afternoons. 


2. Results 

The data for the four boys in the first deprivation experiment 
shown iit Table 16 are of little value, since the first boy is not to be 
regarded as normal, and the last boy was dcfinitel}' liaving emo- 

TAJtLE 16 
Diurnal Variations 


Effects of Loss of I'irsl Three Hours of Sleep 
Siilijects Afternoon Night DilTerencc 


Reynolds 

3.0+ (.22) 

2.+8 (.23) 

—.56 

Scheylander 

2.33 (.21) 

2.36 (.18) 

,03 

Wolverton 

2.27 (.11) 

2.31 t08) 

.0+ 

>Vcisinaiin 

2.56 (.12) 

3.3+ (.20) 

.78 

Effects 

of Loss of Last Three Hours of Sleep 


Subjects 

Early morning 

Afternoon 

Difference 

Gailey 

3.12 (0.17) 

3.27 (.12) 

0,15 

Reynolds 

2.72 (0.10) 

2.79 (.06) 

0,07 

Scheylander 

Z.SO (0.10) 

2.51 

0,01 

Underwood 

2.62 (.13) 

2.53 

—0.09 

WolveiTuu 

2.70 (.13) 

2.53 

—0.17 

Mossman 

2.53 (.0+) 

2.52 (.02) 

—0.10 

Vrutneski 

1.99 (.05) 

2.02 

0,03 

Ankrom 

3.0+ (.07) 

3.21 (.08) 

0,17 

Droz 

1.89 (.06) 

1.78 

—0,11 

Weismaiin 

2.66 (.08) 

2.63 (.07) 

—0,03 


The numbers in pareiUlicscs are sigmas of 10 or more readings. Sigmas 
were not computed for less than 10 readings. 



50 


GENETIC PSYCHOLOGY MONOGRAPHS 


tional disturbances due to “homesickness. * It is interesting to ob¬ 
serve, however, that both of these conditions produced a marked 
change in the level of the readings. 

During the second experiment the readings of tlie first boy were 
less erratic and the last boy was less perturbed emotionally, think¬ 
ing that the experiment would soon be over and he could go home. 
The differences of the means of the early morning readings and the 
afternoon readings during the second deprivation experiment are 
shown in Table 16. Five of the boys show a decrease and five show 
an increase, the magnitude of the changes in no case being very con¬ 
siderable. So far as these meager data may be indicative of diurnal 
variations, it appears that different individuals arc affected differ¬ 
ently by diurnal changes, there being no consistent increase in the 
level of the readings for all individuals during the course of a single 
day that may be attributed to practice. Many of the differences 
shown in the third column are so small as to be negligible. 

Table 17 summarizes the data on the variation differences for 

TABLE 17 

Varmtion Diffbrbncbs During Dcprivatjon 
Effects of Loss of First Three Hours of Sleep 


Suyt 

Negative 

Total 


Girls 

Negative 

Total 

6 

12 

Night 



15 

25 

Afternoon 

15 

21 

10 

22 

Aft. Post-dep. 

IZ 

23 


Effects 

of Loss of Last Three Hours 

of Sleep 


Boys 



Girls 


Negative 

Total 


Negative 

Total 

11 

30 

Early morning 



9 

14 

Afternoon 

11 

16 

12 

20 

Aft. Po8t-dep. 

3 

15 


both the first and second deprivation experiments. The only point 
to be observed by an examination of this table is that in general the 
number of negative variations bears about the same ratio to the total 
number of variations during both the deprivation experiments as was 
the case in the normal readings, as shown in Tables 8 and 9. In 
other words, loss of sleep has neither the effect of noticeably increas¬ 
ing nor decreasing the relative number of negative or positive varia¬ 
tion differences. If these variations are due to adaptation effects, 
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loss of sleep does not appear to have any influence upon these adapta¬ 
tion effects. Dark adaptation, since it would increase the apparent 
brightness of the flicker patch, should raise the critical frequency 
limcn. The fact that this does not occur in all cases suggests the 
possibility of a fatigue effect opposed to the adaptation effect. This 
interpretation, however, is speculative. A more plausible explana¬ 
tion would be to attribute the smaller variations, which are in pre¬ 
ponderance, to chance. That is to say that the discrimination of the 
disappearance of flicker, or fusion, cannot be perfect. The small 
variations that occur in both directions, because of their relative 
magnitudes, even though they be small, will in .some cases give 
positive variations and in other cases negative variations, which signify 
only that the successive discriminations are not in perfect agreement. 

3. Conclusions 

1. Loss of sleep slightly retards the increase in the level of the 
critical frequency limcn in children, which would normally result 
from practice for some children, while it has no noticeable effect 
upon the limen for others. 

2. The loss of the last three hours of sleep has in most cases a 
greater effect than the loss of the first three hours in retarding the 
normal rise In the critical iiequency lirotn due to practice, as is shown 
by a fall in the level of the limcn from tlie deprivation to the post- 
deprivation period for both sexes. 

3. Loss of sleep does not noticeably increase the variability of the 
readings as might be expected. For some individuals loss of sleep 
in no way disturbs the normal decrease in the variability of the 
readings taken on successive days. 

4. Diurnal variations during the deprivation period are small 
and show no consistent trend for the group of boys. 
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I. INTRODUCTION 


In the humfin field, the problem of handedness has been given 
considerable attention from the time of Aristotle and Plato onwai d. 
This has resulted in a mass of theoretical discussions and experimental 
studies, which Cuff (1) found totaled well over 500 titles in 1930. 
Extensive bibliographies on this topic will be found in other reviews 

(2, 10, 17, 21). 

Hovi'cvcr, the literature on handedness in animals is extremely 
scant, surely not exceeding 30 articles to date. 

Woodruff (22), in 1909, stated with assurance: 

None of the anthropoids, indeed, no other nnlinal except 
man, shows any preference in the use of either a right or left 
limb. They arc all ambidextrous (or ambisinstrous), 

Natural ambidexterity, then, is an arrest of development, 
while sinistrality is a departure from the normal and indicates 
some more or less profound interference with the development 
of the child in ovum. 

As late as 1924, Parson (10) stated; 

Since no authentic traces of handedness have been found 
among animals, even among Quadrumana, wc are forced to 
the conclusion that whatever the immedinte anatomical or 
physiological cause may be, handedness itself is probably in 
some way the outgrowth of man's intellectual development, 

Downey (2) presented a review of work done on human handed¬ 
ness, in which she stated: "Possibly, as has been suggested, the whole 
problem of inheritance could be much better approached by way of 
handedness in rats." She also remarked that "the influence of training 
both general and specific upon handedness performances has not yet 
received the detailed attention it deserves.” 

The first experiment on handedness in animals to appear was by 
Franz (3), in 1913. He tested six monkeys for handedness by having 
them reach through chicken wiring for food on a platform in front. 
They were relatively ambidextrous, as Table A shows. Only one 
of the monkeys exhibited a clear hand preference, and that one took 
only 20 readies. 

Franz also trained one right handed monkey for "20 to 30” reaches 
with the left hand, whereupon it changed to the use of this hand, lead¬ 
ing Franz to believe that "the apparent proneness to the exclusive, 
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TABLE A 


Monkey 

Kight reaches 

Left reaches 

1 

208 

202 

2 

21 

33 

3 

S9 

193 

4 

3 

17 

S 

28 

28 

6 

70 

265 


or almost exclusive, use of either hand might be due to aiiy one of a 
number of extraneous factors, sucli as the position of the experimenter, 
his use of the right hand in delivering food, etc." He did not check 
the validity of this belief hunsclf, and although he recommended such 
a check, so far as we know, it has not been done to date. 

Kellogg (5), in 1933, published the onlj' strictly comparative study 
of handedness, as the result of observations on a baby female chim¬ 
panzee and on his infant son. At tlic beginning of the experiment, 
the chimpanzee, then months old, was left handed, from 8 to 12 
months slie was largely right handed, and then reverted to left 
handedness again from 13 to 16 months of age. The child was right 
handed at 10)^ montlis, but at 15^ and 18)^ months was pre¬ 
ponderantly left handed. With each subject, if all their reaches were 
added for the whole (9 months) period of observation, there would 
be about the same number of right and left reaches. These changes 
in the handedness of both ape and child occurred without special 
training, Kellogg concluded: 

“Such findings < . . may cither suggest that handedness ten¬ 
dencies because of (heir inconsistencies are not inborn, or, if 
you will, that a simple procedure such as that here employed 
docs not adeciuntely measure true tendencies." (He tested with 
food, toys, etc., immediately in front of his subjeetB.) 

The results of Kliiver (6), 1933, threw some light on the problem 
of handedness in monkeys. He noted that, altliough preferential 
handedness was not manifested for pulling in food boxes when the 
end of the string was placed in the monkey’s cage, it was expressed 
when the end of the string was placed some distance from the cage. 
In one case, the monkey was right handed when the end of the string 
was 5 cm. outside of the cage and left handed when it was within 
the cage. 
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Kouniii (7), 1938, further clarified this matter of handedness in 
monk^’s. He criticized Ludwig, Sarasin, and Cunningham, all of 
Avliom had concluclcd against preferential handedness, hecausr they 
had used picking up of food as the criterion, a situation in which 
“unnoticeable posturings and situational expediencies play too impor¬ 
tant a part.” Kounin, himself, used three reaching situations varying 
ill complexity, and found that the degree of preferential handedness 
manifested was largely dependent upon the nature of the tasks per¬ 
formed—the most effective being those which required a greater de¬ 
gree of difficulty, coordination, and delicate manipulations. 

Pike and Chappell (16), working wdth cats, devised a test situation 
which required the animal to climb a vertical screen, to which it held 
with three paws while stretching for food with the fourth. Other 
non-handedness, motor tasks were also used. The cats were tested 
before and after operations, in which lesions were made in the cerebral 
cortex. Transfers of handedness to the opposite member were pro¬ 
duced in tlie apparatus. In one Icft-pawed cat, the operation con¬ 
sisted of a lesion about 34 itich wide and ^ inch deep in the arm 
area of the right motor cortex, with no tissue being removed. When 
this animal was tested six weeks later it was found to he completely 
right handed, although appearing perfectly normal to the casual 
observer. 

Handedness in rats has been noted by several students in observing 
the animals in tliose types of Richter activity apparatus where food 
must be obtained by reaching with an arm. In 1930, Yoshioka (23, 
24), Tsai and Maurer (19), and the following year, Peterson (11) 
developed reaching situations to test it. These papers, in so far as 
they arc pertinent to the present experiment, will be described below. 

Yoshioka (23, 24) devised an apparatus wliich forced the rats to 
reach for food through an inch-square hole in the hardware cloth 
(wire mesh) flooring. Two hundred animals from 2 to 18 months 
of age were tested, with the following results; 96 were right handed, 
95 were left handed, and nine were ambidextrous. 

To be counted ns a reach, food actually had to be conveyed to the 
mouth. In a similar manner, the present experimenter will require 
all reaches to be functional. Yoshioka’s criterion for ambidexterity 
was extremely subjective. To quote: 

If one hand wns used as often as the other, during the two 
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test periods of two minutes each, the rat was classified as 
ambidextrous. ... In some cases the difference between thgjj 
frequencies of the use of two hands was so slight that some 
doubt arose as to the classilicalions of such vats, If a right 
hand was used not only slightly more frequently than the left 
but also more effectively . . . the rat wa.s classified as a right 
hander, otherwise it was ambidextrous. 

It is unnecessary to point out the objection to such a loose classi¬ 
fication which docs not allow of a check by other expcrimeiUers. 

Yoshioka believed that a preferential use of one hand may have 
originated from the better development of that ai'm. Bones of the 
rats’ fore limbs were measured under a low power microscope. Tlie 
absolute differences were not reported, but probably were very slight. 
Table B is derived from his data. 


TABLE B 



Right 

handers 

Left 

handers 

Ambidexters 

Totals 

Right fore limbs longer 

36 

0 

0 

36 

Left fore limbs longer 

0 

45 

0 

45 

Limbs equal in length 

60 

50 

9 

119 

Totals 

96 

95 

9 

200 


The conclusions of Yoshioka may be considered somewhat question¬ 
able. In the first place, the extra length found in the handed forearm 
of his animals might well be the result, rather than the cause of the 
liandedness. Second, the extra bone length might be an hereditary 
concomitant of liandedness and be neither the cause nor the effect. 
Definite evidence of tlic falsity of Yoshioka’s hypothesivS will be devel¬ 
oped in tile main body of the present experiment, where it will be 
shown that rats are often right handed on one apparatus and left 
handed on another. 

Tsai and Maurer's test situation was similar in general to that 
of Yoshioka’s—it being a wire cage with a small glass bottle con¬ 
taining wheat cmhrjrQ inserted through the wire bottom. The open¬ 
ing of the bottle was so small inch in diameter) that it permitted 
the rat to use only one hand nt a lime for grasping and lifting the 
food out of the container. Since both cage and opening of the bottle 
were circular, there existed apparently no environmental situation 
tending to favor the use of either hand. 


TABLE C 


K. L. WENTWORTH 


63 


■ON 1«10X 

Ifi Q\ 

fN 

^ lujo.L 

-+ O 

oQ vn ci 


s 


^ CTV 

cs M r^ 

-a 

3 S ^ 

t-~ e» 

o\ tK o o 

1 


u 

cc oa ® 

-»f- M ^ CO 

P ^/o 

oo NO ^ O 
^ 


1—1 

•OM lujox 

tn ^ 

CNJ xr> 


•=* O 

VO ^ O 



& a '®N 

n 

o> C-J 

1-* 

■I S 

ri 

SS^S^g 

T—1 

Vii 

'b 

3 

z 


p 

SS'*'g 

•ON l«^ox 

vj-i ^ ei»2 o-k 

tn o 

l^iox 

'j9 

52.4 

30.5 
17.1 

.00.0 



Jr a 'ON 

n 

B 

O 6 ‘^J 

C2> ^ 

«-4 ^ 

1-^ 

P -ON 

Ln ^ 

tr» ^ Lft 

P 

93 Ijg LA 0 
i» M M O 


-a 2 


^ •-rf 

rt c ^ 

^ J3 rs ^ 


.9 .tj -D ca 
tCM-, C J- 
1 —. «i o 

Ot ,J f-H 


OJ 


QJ 


O 

bS 

c 

o 

hi 

«D 


</) 








ILI 

E 

9 

C 


ca 

-a 


OJ 


O 

Z 


-a 


h 

-o . 


So 5? 


o 

pa ._, 

* rt 



64 


GliNETlc rSVCIlOLOGY MONOGRAPHS 


These workers were testing the effects of Vitamin B depletion on 
the handedness of rats. Using a criterion for ambidexterity of 26-74 
per cent reaches with one hand, the}' obtained the results given in 
Table G. 

As a majority of the normal rats were right liandcd, tliey concluded 
that “This discovery throws light on the pliylogcnetic evolution of 
haiulednes.s ajid at the same time,overthrows the theory of outgrowth 
of human intelligence, the theory of primitive warfare, and the theory 
of social tradition." This appears to be a rather sweeping gcncrnliza- 
tion to draw from so few data. J'lorcover, chance is not excluded 
when the Clii-Square test is applied to their results, P being about 5 
in 100 that the differences could have arisen by cliancc. Tsai and 
Maurer also believed that the differences between the normals and 
tile Vitamin B deprived rats, and those between the sexes were 
i-cliable, Chi-Square analysis gave a P between 10 and 20 in 100 
for the former, between 20 and 30 in 100 between normal males and 
females, and betn’cen 10 ajul 20 in 100 betweeii vitamin de/jcient 
males and females. They recommended that attempts be made to 
modify handedness by shocking, or paralyzing by drug or opci'ntion. 
The possibility of modification by mere practice apparently did not 
occur to them. 

Peterson (11) used a canary feeding dish of the T-type to test the 
handedness preferences of seven rats. This apparatus, called tlic 
Peterson Testing Apparatus in the main body of our study, is shown 
in Figure I, C. Four rats were found to be predominantly right 



figure 1 

A. Floor plan of Wentworth training apparatus for right hand, H. 
J oor plan of Wentivortli traming npparatus for left hand, C. Float plan 
of Peterson testing apparatus, used to test hand preferences, D. Side view 
of latch box, with final (shortest lever which calls for manual depreaslon) 
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liandcd, two iiredominuntly left handed, and one, which took 309 
rigljt leaclies out of 400, was considered ambidextrous. They were 
then subjected to removal of the motor and somcstlietic region of the 
contrahiteriil liemisphcre of the cerebral cortex. As a result of the 
operations all animals, except one, transferred cither abruptly or 
gradually to the use of the other hand, as indicated in Table D which 
was derived from his data. 


TAliLE D 


Rat 

No. 

Before opciatlon 

No. re.ichcs % right 

Right Left reaches 

After 

No. reaches 
Right Left 

operation 
% right 
reaches 

% of 
change 

1 

289 

11 

96.33 

1 

599 

0,17 

96,16 

2 

250 

0 


2 

548 

0,36 

99.64 

3 

250 

0 


3 

5+7 


99.45 

4 

1 

249 


511 

39 

92,91 

92.89 

5 

309 

91 

77.25 

65 

485 

11.82 

65.43 

6 

11 

289 

3.67 

99 

901 

9,90 

6.23 

7 

150 

0 


62 

488 

11,27 

88.73 


He made an histological clicck of the brain areas affected by the 
operations and concluded that extensive destruction of the motor and 
somestlictic fields opposite to the preferred hand leads to a transfer 
in haiuledncss. 'X’hesc results are similar to those reported on cats 
by Pike and Chappell, as noted above. 

It lias been suggested that handedness may be due to the asym¬ 
metrical ariangemcnt of the carotid arteries ^rliicli supply tlie brain. 
This tlieory of cerebral dominance was tested by Peterson (12), who 
ligated the left carotid of nine rats, and the right carotids of nine 
others. Only six of the 18 cases developed hand preference on the 
same side as the ligation, as the theory demands. He concluded that 
“dominance of one hemisphere of the brain of the rat as revealed 
in food reaching is not due to unequal blood supplies coming from 
the two carotid arteries and that, until positive evidence is forthcom¬ 
ing, tile explanation of cerebral dominance in man in terms of dif¬ 
ferences in the mode of origin of the t^vo carotids should he regarded 
skeptically.” 

The best and most exhaustive experiment on handedne,ss in the rat 
is that of Peterson (13) in 1934, in which he raised and attempted 
to answer the following questions; {«) What is tlie relative incidence 
of right and left jiandedness In large numbers of rats? (A) Will the 
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animals be consistent in tlic use of their hands over relatively long 
periods of time? (c) Can other situations be devised to test lianded- 
ness or laterality, and if so, will animals that arc right lianded in a 
food situation also show ft preference for the use of the right hand 
in these other situations? {d) Will rats which arc ambidextrous in 
a food situation eventually show greater preference for one hand, or 
is arabidextei-ity a relatively consistent trait? (#<) Can heredity, rather 
tlian practice, he the factor causing handedness? (f) Is eye dominance 
tJie factor? (/?) What arc the cerebral mechanisms involved in 
liandcdness? (/i) Is re-education possible after the destruction of a 
critical area? 

(a) His (lata on incidence are reproduced in Table E, 


TABLE E 

Right Left AmliideKlroiis Total 

Number Per cent Niiinber Per cent Number Per cent Number Per cent 


Moles 

20 

33 

31 

50 

10 

17 

61 

100 

FeruRles 

22 

37 

31 

S3 

6 

10 

59 

100 

Total 

42 

35 

62 

52 

16 

13 

120 

100 


The rats were selected from a large colony at random. Peterson’s 
criterion for ambidexterity was failure to show preference in two 
successive tests. He did not count the number of reaches made. He 
concluded that "tlirec varieties of handedness are found in the rat, 
namely, right handedness, left handedness, and ambidexterity.” He 
believed it probable, on the basis of breeding studies, that right and 
left handedness occur in about equal numbers and ambidexterity 
much less frequently. He pointed out that no more definite conclu¬ 
sion should be given until several cooperating investigators working 
in different laboiatorics and employing the same criteria (and we 
would add, using several tests) report congruous results for large 
random samplings of animals. 

{b) Eleven rats which were either right or left lianded were tested 
for more than seven months and found to remain consistent. 

{c) A latcli box was constructed and a water-tank device was 
used for further tests of handedness. His latch box was used in the 
present experiment, and is shown in Figure 1, D. He found that 
It also differentiated rats into right and left handed, but four of the 
seven animals tested were not consistent in the use of their hands 
in the two situations. This inconsistency led him to conclude that 
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handedness in tlic rat is not n simple characteristic, Tlie water tank 
aj)jiaratus did not seciti to be a discriminative instrument. 

(//) In most cases, the ambidexterity of the animals did not seem 
to be fixated to an exclusive preference for one hand by a greater 
amount of practice with that hand. Some remained ambidextrous, 
wliilc others eventually shifted to the use of one or the other hand, 
and yet not necessarily to the hand used preponderantly. This led 
Peterson to conclude that “practice, i.c., chance and previous experi¬ 
ence,^^ was not tlie predisposing factor in determining handedness. 

(e) Tlie heredity factor was tested in two waj's. First, right 
haricieci aiiim.als were bred with right, left witli left, and others in 
various combinations. When neither right nor left bred true, the 
offspring were inbred for seven^ generations without any cJtange 
appearing in the handedness relationships. Inasmuch as Peterson had 
found tliat handedness varied in the individual from one apparatus 
to another, the genetic character of this trait would seem to be quite 
improbable. 

(/) The hypothesis has been expressed by Parson (10) 'that the 
preferred hand is dependent upon the dominant eye. Peterson re¬ 
moved or enucleated one e 5 'e of each of 10 rats when only 14 days 
of age, i.c., before the eyelids had separated. Of six animals having 
the light eye nonfunctional, two were right handed, tliree left handed, 
and one ambidextrous. All four having the left eye nonfunctional 
were left linnded. Thus the results of seven of the ten animals 
contradicted the theory. Peterson recognized that tliese results did 
not preclude tlie possibility that dominance of the eye and of the 
hand may both be reflections of some other cause. We might again 
point out the futility of checking eye dominance against handedness 
as measured by a single apparatus. 

(< 7 ) Peterson found tlie cerebral mechanism involved in handedness 
to be definitely localized in the frontal area of the contralateral 
hemisphere. This area may be roughly located by electrical stimu- 


‘Pclerson hns since carried this procedm'e through 10 generntions with 
no ilifFcrent results (unpublished). 

In Expei'imciu 2 of the present study the progeny of 14 right or left 
handed mothers (preference of father unknown) showed a chance relation¬ 
ship with the picfereiiCD of the mothers. This ivas tiue even of four 
mothers who showed the most extreme handedness, when tested in four 
different types of apparatus. 
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lation> Wliilc destruction of this area, rnnounting to less than four 
per cent of the area of one hemisphere, led to peiinanent transfers 
in tlic preferential use of the hands, yet destruction of 50 per cent 
of the hemisphere outside of the handedness area did not affect the 
preference, nor did lesions In any part of the homolateral hemisphere. 
Wlicn the critical areas of both hemispheres rr’ere destroyed, most 
of the animals continued to show preference for the originally pre¬ 
ferred hand, and although extremely awkward at fii-st, gradually 
improved with practice. Thus there seems to he an asymmetrical 
mechanism which is “extra-pyramidal,” subcortical, or both. 

(Ii) Peterson forced reaching practice witli the hand whose contra¬ 
lateral liaiidecincss area had been insulted, by binding witli adhesive 
tape, foj' tlirec days, the hand used after the operation. Results were 
rather negative as three of the four rats tested returned to the use 
of th(j hand transferred to after the operation. The fourth became, 
and remained, ambidextrous. It is scarcely necessary to point out the 
objection to the use of this method of forced practice. Peterson, 
himself, points out that iill four animals showed decided weakness 
in tJic bound finn. IVe Jiave previously (20) dcscj’ibed aJi improved 
method which circumvents this objection. 

Milisen (9) raised and attempted to answer the following ques¬ 
tions. (fl) Can handedness be explained merely on the basis of habit 
formation? (i) Is handedness more difficult to influence in older 
than in younger rats? (r) Is the handedness of females more or less 
easily ifi/lucnced than that of m.ales? (fl) Does peripheral deficiency 
influence handedness preference? (e) Does the “circular-cage test” 
(n modification of Tsai and Maurer’s apparatus) adequately measure 
tlie effect of training which the rats receive in the training cage (see 
belotv for description) ? (/) What variations in handedness appear 
as a result of training? 

Uesides the Tsai and Maurer modified apparatus test, a cage was 
constructed, which consisted of square-passageways "large enough to 
permit the rat to crawl in without being too crowded, but too small 
to allow it to turn around while in tlie cage" and eight inches Jong, 
A /^-inch slit in the floor containing food, ran transversely across 
the passage. The training cage was essentially the same except for 
the placement of the slit, which was now Cut to run parallel to the 
passage, either on the extreme right or left side, according to the 
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experimenter’s desire to train the right or left liand. The principle 
of jVIih'scii’s ti aining apparatus resembled that of ours in tliat tlie rat 
was restrained from reaching with one hand because of the relation 
of the position of the hodj' to that of the food. It varied from ours 
chiefly in requiring the close confinement of his animals. It can be 
rcadilj' seen, liowevcr, that if his animals were .successful in tiinnng 
around in the passageway, it would be disastrous to clear-cut results, 
as they would tlien be getting forced ti'aining with the nndesirecl hand. 
Those familiar with the agility of rats can recognize this danger. 

Milisen tested the six questions above by performing the following 
five experiments. His conditions and results will be reported rather 
fully because some of the latter were so diametrically opposed to 
ours (20). 

1. Nine male rats one year old were tested for handedness prefer¬ 
ence and then trained with the non-preferred hand for nine months 
(approximately 90,000 prehensions). In spite of this protracted 
training, they all retained their original handedness. 

2. Six males and seven females were forced to feed with their 
left hands from the time they were three months up to the time they 
were six months of age. They were tested after eacli month of train¬ 
ing. Four males and five females were left handed at each testing, 
with two males and two females still resistant to the training. At 
the eiid of tlie third month, they were forced to eat with the riglit 
hand for three months. One of the four left handed males shifted, 
and two of tlic tliree left handed females still alive shifted. 

3. Three right handed males, one ambidextrous male, and one 
right handed female, all three months old, were given four montiis 
of left training. At the end of the fourth month one male was still 
riglit Jianded, and a male and a female were ambidextrous, 

4. Five males and four females, when newly weaned (23 clays 
old), were given .training for two months. There was then a riglit 
handed female, an ambidextrous miile, and all the rest had become 
left handed. When given four months of right training, three females 
were right handed, one left, one male M'as right handed, and four 
were left. 

5. Four rats were tested for preference, and the middle digit 
of the jireferrcd liand amputated. After four months of no forced 
training, they had all retained their original preferences. 
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From these experiments, he concluded that not all handedness in 
rats can be changed by training, and therefore that neither habit 
formation nor innate tendencies alone suffice to explain handedness, 
but rather an interaction between them, with “native sidedness” the 
more powerful factor in the majority of cases, He also concluded 
that older rats and males seemed more fixed in their handedness, than 
others. 

In comparison with these results, we (20) gave nine 23-cIay-old 
rats and ten 35-day old rats H and 21 days forced practice respec¬ 
tively with tlieir right liands, Ninety days later all 19 were light 
handed, 15 of them so tlioroughly so that they did not take one left 
reach in 175 trials. In fact, tliese 19 rats took only 26 left reaches 
in 3,325 preferential readies, 

The only supposition which we can advance for Millsen’s strikingly 
negative results is the possibility mentioned above that his apparatus 
may have allowed reaches with the liand undesired by the experi¬ 
menter. If this were true, it might account for tlic anomalous re¬ 
action in which one of liis rats developed right handedness while 
being trained in the use of tlic left hand. Since he does not give a 
diagram to his apparatus, it is impossible to be certain about his 
training conditions. 

Lei (S), in studying the length of time rats could hang before 
fatigue caused them to let go, noticed that when the animals were 
about to fall off (one of their fore feet was always released first, the 
animals falling a few scepnds later. Observations on this “footedness" 
phenomenon are recorded in Table F. 


TABLE F 



Right footed 

No, Percentage 

Left footed 

No, Percentage 

Neutrals 

No. Percentage 

Totals 

No. 

Males 

18 

30.0 

7 

11,7 

4 

6.7 


Females 

IS 

25,0 

15 

25.0 

1 

1,6 


1 otals 

35 

55.0 

22 

36.7 

5 

8.3 

60 


Lei used the same criterion of ambidexterity as Tsai and Maurer 
(26-74 per cent of reactions with one hand). When he accepted 
90 per cent as a minimum consistency for footedness, there still re¬ 
mained 27 right footed and 17 left footed rats. He believed tliat his 
data revealed true sex difference. To quote : “The male rats arc more 
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likel}' to be ‘i-ight-footcd’, or to be neutral in a much less degree, 
while the female ones tend to be ‘left-footed’.” lie did not attempt 
to use any reaching techniques on tliese rats, and so the relationship 
between the holding-on reaction and otiicr tests of handedness is as 
yet unknown. 

Tlius we sec that not only is the animal work on handedness rather 
sporadic hut also that the students in the field differ rather widely 
in their conclusions. The hereditary basis of handedness, sex differ¬ 
ence, the effect of diet, the influence of eye dominance, the effect of 
different kinds of reaches arc a few of the areas in which tltcfc is 
wide disagreement. Also, the influence of training on handedness is 
found to he quite slight by Miliscn and extremely potent by the 
present author in an earlier study. 




II. THE PROBLEM 


Tlie present study was designed to dai'ify some of the contra¬ 
dictory and ambiguous results that have been reported by other 
investigators, as noted above. 

Our study is composed of two separate experiments, Experiment 1 
was performed in the animal psychology laboratory of the University 
of New Mexico, during the period from May, 1937 to September, 
1938; while Experiment 2 was done in the Columbia University 
animal psycliology laboratory from March to July, 1939. Experiment 
3 evolved from the original experiment previously reported (20) and 
Experiment 2 was planned with reference to the results secured in 
Experiment 1. Because of this, and also for the sake of clarity and 
convenience, each part will be treated scparatelj'. 

T)ic general aim of the study w.'is to determine tlie effects of 
practice on hand preference in various test situations. This involved 
the training of groups of white rats on one or another of the types 
of apparatus indicated in Figure 1 {A, B), which forced tlic animals 
to reach for food with the hand selected by the experimenter. In 
some groups, the animals had been previously tested for natural pref¬ 
erence and were required to use the non-preferred hand. In other 
groups, tlie animals were trained to use a given hand arbitrarily 
without being tested as to natural preference. The main variables 
studied were as follows; (/i) age at wJiich training was given, 
{b) amount of training given, and (c) length of interval between 
the period of training and the test for handedness. 

It may be pointed out here that there is an inlierent difficulty in 
the type of experimentation here emploj'ed. This relates to tlie matter 
of determining the natural preference of the animal without influ¬ 
encing this preference by the means employed to determine it. If 
we make use of even a short test (as we have done) to ascertain 
the original preference, we cannot be sure that some training is not 
involved. It is difficult to know where "testing” leaves off and 
"training” begins. If the test is made too short, however, there is 
the danger tliat a dependable index of natural preference has not 
been secured, Obviously, if such a test is omitted altogether, tlie 
specific piefei'cncc of the individual animal remains unknown. This 
criticism docs not hold for group results, however, since the ratio 
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of riglit iind left liand preference for tlie wliite rat is fsiiiy well 
cstiliiislied. But even here tlic ratio differs from one report to 
anotlicr because of divergence in procedure, criteria of liandcdness, 
and tile like, k will Ire seen, we liave utilized Irotli inetliods of 
approacli from time to time, When following tlic plan of detEi'iniiiing 
the natural preference before training, we have kept the test period 
as slioil as seemed feasible and still give a dependable index of 
preference, The possible influence of ‘'testing" on the later "training" 
period has thus heen kept at a iniiiiinum. 



III. EXPERIMENT I 


A. PRODLEMS 

The aim of this experiment was to throw liglit on the following 
questions; («) What is the effect of giving different amounts of 
/e//-hancl truining to the offspring of rats which were all righi- 
hanclecl after right-hand training? (b) Is the age level at which 
forced practice is given a factor in the development of handedness? 
(c) Is handedness preference established by training retained for 
long periods of lime? {d) Is the preference a specific one or is it 
a general trait? (e^ Arc there any reliable sex differences in Iranded- 
ness? (/) Does ambidexterity throw any light on theories of handed¬ 
ness? {{/) Does eyedness correlate with or determine handedness? 
ill) What is the effect on handedness habits that have been estab- 
lisbcd of forced practice with the opposite hand? 

B, Animals 

One hundred thirty-five albino rats, offspring of the 19 rats pre¬ 
viously (20) reported on, were used here- The parental group had 
all hcen right handed either naturally or after forced pracitce, 
During the course of tlic experiment six animals died, so that data 
on only 129 were obtained. These rats were bred from University 
of Chicago Wistav Institute strains. Ten animals wcie blind in one 
eye, clue to a genetic or developmental defect which caused the eye 
to be lacking, and gave evidence bearing on Question g above. 

The regular food given to the animals in tlie home cages was the ' 
same as that used in the training and testing situations, In each case, 
it was chicken growing mash called by the trade name, “Growena.” 
It is manufactured by the Ralston Purina Co. of St. Louis, Mo., 
and is well-balanced ration, containing dried buttermilk, codliver 
oil, sardine oil, meat scrap, fish meal, so 5 '-bcan oil meal, wheat germ, 
alfalfa meal, forn meal, beet pulp, wheat middlings, Avheat bran, 
calcium carbonate, and iodized salt. It was served as a dry, coarse 
powder, unmixed with water. The animals were given continuous 
training for various intervals of time in modified living cages (Figure 
1, A and B'). All tests were conducted in the late afternoons aird 
evenings. 
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C. Apparatus 

Figure 1 {A surd B) shows the ground plan of portions of the 
Wentworth apparatus used in right and left hand training, Each 
apparatus had nine stalls, two inches wide, in wliich food could be 
obtained. In Apparatus A, successful reaches could be made only 
with the right hand, whereas in Apparatus B only left hand reaches 
could be made. This is brought about by the placement of the food 
slot in cither the right or the left corners of the stalls. The author 
has observed several hundred reaches taken by rats in this apparatus, 
and has yet to sec a successful right reach in the apparatus designed 
to force left reaches, or vice versa. Most rats never attempt an 
inappropriate reach and the small percentage that do usually desist 
after one reach in which the hand bumps against the wire mesh wall 
or the wall of the food slot- A sloping side in front of the stalls 
was designed to allow the food to slide down as it was used. How¬ 
ever, this was Only partly successful as the powder sometimes became 
packed and had to be pushed down by the experimenter. 

Tlic ground plan of the Peterson testing apparatus is shown in 
Figure 1 (C). It is so designed as to make reaching with either 
hand to secure food equally easy, so far as the plan of the apparatus 
is concerned. 

The latch box (Figure 1, 7?) has previously been described by 
Peterson (14). The hungry rat is placed in the right-hand coinpart- 
mcnt of the apparatus, separated from the food compartment by a 
sjjring door. This door is opened by the rat and it gets food when 
it accidentally trips a lever projecting into the right-hand compart¬ 
ment above the door. Any part of the rat’s body may serve to depress 
this lever at this stage in the learning process. Later, the lever is 
replaced by otliers progressively shorter. The next-to-shortest lever 
docs not extend quite into the right compartment and can be tripped 
only by one or both of the rat’s front feet or its mouth while it is 
standing on its hind feet. The shortest lever can he depressed only 
by a single front foot. 

A, B, and C of Figure I sliow apparatus requiring the direct 
reaching for food, whereas the latch box, shown in allowed food 
to be reached only indirectly after depression of the lever has caused 
the door to spring open. The first three types of apparatus have 
floors made of hardware cloth (wire mesh), at least around the food 
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containers. This arrangement alloAvetl surplus food to fall through, 
and tluis prevented the animals from securing food except when 
actually reaching. 

D. Procedure 

Tlic same general procedure was used in all of the problems indi¬ 
cated above under "Problems,” i.c., a period of forced training in 
the Wentwortli apparatus was followed by tests in the Peterson 
apparatus. Tire only differences were in such factors as age at which s 
training was given, amount of training given, and the interval be¬ 
tween training and testing. Certain minor differences in conditions 
from group to group arc clearly indicated in the statement of the 
problems at the beginning of this chapter. 

In the determination of what movements constituted a genuine 
reach in the Peterson apparatus, we .accepted the practice of Yoshiolca, 
who counted only those reaches which were successful in obtaining 
food and transporting it to the mouth. Frantic pawing and scratch¬ 
ing, which sometimes occurred with a few rats, were disregarded. 

Of course, in the latch box situation, where food Avas not reached 
for directly, this criterion could not be used. .There, a reach was 
counted when the shortest lever was depre^ed enough by the hand 
to cause the door to open. 

"One day’s reaches,” as here used, refers to the total number of 
reaches taken by tlic rat in a period of 24 hours. According to Milisen 
(9) this is the equivalent of from 300 to 500 reaches, However, wc 
can understand that this might vary considerably according to the 
consistency of the food used and the frug.aiity or rvastefulness of 
individual rats being tested. 

This experiment begins by first training the animals and only later 
testing them to determine their handedness. The test for handedness 
on the Peterson apparatus consisted of 175 reaches—25 a day for 
7 days.' The cilterion of handedness employed was as follows: 
0-47 reaches out of 175, left handed; 48-127, ambidextrous; 128-175, 
right handed. Thus, if the rat makes 73 per cent of its reaches with 
the left hand it is considered left handed; if 73 per cent witli the 
riglit hand, it is called right handed, and if the score falls between 
these points, it is regarded as .ambidextrous. Two reasons are ad¬ 
vanced for accepting these points for classification. Thej' agree fairly 
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well with the ciitevion of Tsai anti Maurer (19) and Lei (8), who 
accepted 74 per cent as the dividing line. Secondly, our data (175 
leaches) were found to break down into wcll-balanccd groups of 
reasonable size at the 73 per cent point. As a matter of fact, the 
use of a 74 per cent Instead of a 73 per cent criterion would not have 
changed the distribution of handedness in the categories as none of 
the rats took either 47 or 128 reaches with the right hand. I-Ience 
we see that the groups were clear cut on the basis of the criterion used. 
t In Table 1, we have gathered together the results of the incidence 

TABLE 1 


Incidence of Handedness in UNraAiNEo Rats 


» - 

Investigator 

Right handed 

Left handed 

Ambidextrous 

Totals 

Yoshioka 

96 

48.0% 

95 

+7.5% 

9 

+.5% 

200 

Tsai, Maurer 

77 

48.+% 

57 

35.9% 

25 

15.7% 

159 

Peterson 

42 

35.0% 

62 

51.7% 

16 

13,3% 

120 

■Wenhvorth* 

+1 

39.0% 

46 

+3.8% 

18 

17,2% 

105 

Totals 

256 

+3.3% 

260 

44.5% 

68 

11.7% 

58+ 


*Data from Experiment II, to be reported in a Inter chapter. 


of handedness reported by several investigators for purposes of com¬ 
parison. We find a remarkable degree of agreement between the 
four reports. This agreement is the more remarkable when we re¬ 
member that the types of apparatus, the strains of rats, the length 
of tests, and the criteria of handedness varied from experimenter to 
experimenter. The only point of wide divergence is witli Yoshioka 
who found only 4.5 per cent of ambidexterity as against a range of 
between 13.3 per cent and 17.2 per cent of the others. His results 
are not based on the method of accurate counting of reaches by tlic 
others as shown above in the introduction. 

E. Results: Part 1 

The main variables studied were as follows; (<z) amount of train¬ 
ing given; (l>) age at which the training occurred; (c) the interval 
between the training and the test for handedness. Since there were 
so many combinations of these variables among the 27 groups tested, 
it seems best to indicate the conditions in tabular form (Tabic 2). 
The results obtained have been arranged in Table 3, which shows 
the number and percentage of rats which were left handed after being 
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TABLE 2 

ExPERiMiiNTAL Conditions 


1. 

Groups of 

5 rats each 

2. 3, 

Age in days when Days of left 
left training given training 

4.^ 

Non-training 
interval (days) 

5. 

No. rats 
tested 

A 

2S 

1 

90 

5 

R 

25 

2 


5 

C 

25 

7 

90 

S 


25 

1 

180 

4 


25 

2 

180 

4 

F 

25 

7 

180 

5 

G 

25 

1 

270 

5 

M 

25 

2 


5 

I 

25 

7 


5 

J 

50 

1 


5 

K 

50 

2 


5 

L 

50 

7 

90 

5 

M 

SO 

1 


5 

N 

SO 

2 

180 

5 

0 

so 

7 

180 

S 

P* 

so 

1 

270 

4 

Q 

so 

2 

270 

5 

R 

so 

7 


S 

S 

90 

1 


' S 

T 

90 

2 

90 

5 

U 

90 

7 


5 

yitmt 

90 

1 

180 

3 

w 

90 

2 

180 

5 

X 

90 

7 

180 

5 

Y 

90 

1 

270 

5 

Z 

90 

2 

270 

S 

zz* 

90 

7 

270 

4 

Total 




129 


Each asterisk refers to the death of one subject. The "days” of left 
training indicated in Column 3 consisted of 2+ hours each. The test indi' 
cated in Column 5 involved 175 reaches for all groups (25 reaches a day 
for 7 days). 

subjected to these varying conditions. It is interesting to compare 
the percentages appearing in this table witli those in Table 1, in 
whicli the different investigators have reported the incidence of 
handedness on untrained rats. Apparently, rats uninfluenced by train¬ 
ing arc about 44 per cent left handed. The data of Table 3 indicate 
that, out of 129 rats trained, 112 or 86,8 per cent were left lianded. 
Thus, the training seems to have practically doubled the incidence 
of left handedness. This shift occurs, regardless of whether the 
training occurs in infancy (25 days) or adultliood (90 days), anj 
Oven when as little as one day's training is given. At least 80 per 
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cent under each condiHon were left handed after the training, as 
shown in the totals arrays in Table 3. 

The factor of “interval between training and the lest for handed- 
ncb's” is manifestly inefiFectunl, within the limits tested, since tlie 
percentage of left handed animals for the three intervals of 90, 180 
and 270 days is practically the same, being respectively 86,7, 87,8, 
and 86.1, as shown in Table 3. It seemed feasible, therefore, to 
combine the values for ail intervals so as to eliminate that factor and 
thus simplify the data. 

When this is done, the results of Table 3 may be condensed into 
the form shown in Table 4. This allows the other two factors (age 


TABLE 4 

Summary Table Derived from Table 3 with the Diffeuent Intervals 
DF-TWEEN Training and Testing Comeined 


Training 


Number of days of left training 



age in clays 

1 


2 


7 


Ave. totals 

25 

10 

71% 

11 

79% 

1+ 

93% 

35 81.4% 

50 

13 

93% 

15 

100% 

12 

80% 

93% 

40 90,9% 

90 

11 

85% 

13 

87% 

13 

37 88,1% 

Ave. totals 

34 

82.9% 

39 

8 S . 6 % 

39 

88,6% 

112 86,8% 

and amount 

of 

training) 

to 

Stand out 

for separate 

analysis. The 

variation in 

the 

training 

flge. 

from 25 

to 50 to 90 days, effects a 


change in incidence of something less than 10 per cent, as shown in 
the totals column of Table 4. 

Apparently, early training (25 day age level) is somewhat less 
effective in inducing handedness than is training at the later age 
levels (50 days, 90 days). This result is contrary to what might 
be expected in view of the general opinion that early training is most 
effective in the formation of movement patterns. 

The factor of amount of training given is considerably less effective 
than that of the age of training factor, the latter showing an increase 
of from 81.4 to 90.9 per cent as the age at training increases from 
'25 to 50 days, its maximum value. Although we know that practice 
is effective in causing handedness, because of the high percentages 
occurring throughout Table 4, yet a further increase in amount of 
training over the minimum of one day is apparentJj' relatively in¬ 
consequential, as an increase from 82.9 to 88.6 per cent in the totals 
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arrays indicates. An analysis of the table shows that the percentage 
of rats trained at 25 and 90 days of age increased in left handedness 
as the number of da)'s of left training increased from 1 to 2 to 7. 
This trend did not hold with the 50-day-old group—all 15 of those 
receiving two days’ training becoming left handed, 

On the whole, we should say that neither age nor amount of 
practice seems to be of much importance within the limits tested. 
As little as one day's training given at weaning (25 days), puberty 
(50 days), or adultfiood (90 days) is successful in increasing the 
handedness to about the same point, whereas twice the amount of 
training (two days) or even seven times the amount (seven days) 
has little or no further effect. Moreover, the effect of such training 
is retained for at least 270 days, which is probably nearly half of a 
rat's normal life expectancy. It is doubtless effective for even longer 
periods, since the percentage of rats left handed after the longest 
period (270 days) showed practically no diminution in preference.” 

Tlie question now arises as to whether the differences noted above 
are statistically reliable. Ii is undesirable to compute reliabilities on 
the several values of Table 4 because several factors have been varied 
simultaneously. For example, a total score of an age level involved 
variations in interval and also in amount of training. Furthermore, 
if the different factors were separated out into tiic 27 original groups 
the latter would be too small for the computation of reliability 
(Tabic 2), It seemed best, therefore, to applj'^ Fisher’s technique 
for the analysis of variance to the data ns a whole. 

The problem constitutes a 3-way analysis of variance. Table 5 
enables us to obtain the Total Sum of Squares. The data of this 
tabic is then rearranged into the three 2'waj' tables (Tables 6, 7, 8) 
from which we may calculate our three main effects and the three 
simple Interactions whiclt we wish to partial out. 

Tabic 6 is a 2-way table which will give us the interactiem of tlie 
Intervals with the Training Ages, It is set up to disregard the effect 
of the Number of Days of Training, inasmuch Jis each entry denotes 
the sum of D\, D2, D7 in Tabic 5. 


^Another iiulication of the lasting eltect of training ia the following: of 
the 19 rats which were parents of the present subjects, 11 were still alive 
12 months after having been mAde right htinded by training, and all 11 
of these animals, upon being retested, were found to lie still right handed, 
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TABLE 5 


Showing tjiu Numdlr of Rats Out of Each Group of Five Wuo Bf-came 

Liii'T Handed 


Training 
age in days 

Days of 
training 

90 day,s 

Intervals 
180 days 

270 days 

Sums 


Di 

3 

5* 

3 

11 

25 days 


3 

5»‘ 

4 

12 

Dr 

4 

5 

5 

14 


D, 

4 

5 

5* 

14 

50 days 

D, 

5 

5 

5 

15 

Dr 

5 

3 

4 

12 


D, 

S 

1.67’* 

5 

11.67 

90 days 

Di 

5 

4 

4 

13 

Dr 

5 

5 

3,7s* 

. 13,75 


Sums 

39 

38.67 

38,75 

116,42 


•Tlie niimliers marked l>y asterisks were determined for those groups 
where the numher of noitnals was reduced by death to fewer than five as 
follows. If only one rat died, leaving four in the e>^«tiPp and if nil four 
became left handed, then the entry is 5. This involves the assumption tlint 
the same incidence of occurrence would have been obtnined if the original 
five rats were still alive. Thus V+=.v/5, and solving for x, we get 
A=S. Another example: when two rats died, leaving three in the group, 
and if only one rat became left handed, we get the entry as follows; 
l/3=*.v/5| and solving for a-, we get *=1.67. 


TABLE 6 


INTEIIACITON OF INTERVALS BETWEEN TnAtNlNO AND TESTING WITH TllAtNINC 

Ages 


Training age in days' 

90 days 

Intervals 

180 days 

270 days 

Sums 

25 

10 

15 

12 

37 

50 

14 

13 

14 

41 

90 

15 

10.67 

12.75 

38.42 

Sums 

39 

38.67 

38.75 

116,42 


TABLE 7 

Inthraction of Intervals between Training and Testing with Number 
OP Days op Training 


Numher of days 
of training 

90 days 

Intervals 
180 days 

270 days 

Sums 

Di (one day) 

12 

11.67 

13 

36.67 

Di (two days) 

13 

14 

13 

40 

Dr (seven days) 

14 

13 

12,75 

39.75 

Sums 

39 

38.67 

38,75 

116,42 
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TABLE 8 


iNTKRACriON OF TRAt^flWC AcES WITH Nl/Jr/BER OF DAVS Of TrAININg 


Number of clays 
of training 

25 days 

Training age 
SO days 

in days 

90 days 

Slims 

Dx 

11 

1+ 

11,67 

3C.67 

D, 

12 

IS 

13 

40 

D, 

1+ 

12 

13.75 

39.75 

Sums 

37 

41 

38.42 

116,42 


Table 7 is a 2-A^'ay table which will give us tlie interaction of the 
Intervals with tlie Number of Days of Training. Each entrj' de¬ 
notes the sum of the scores for all three training ages in Table 5 
and thus serves to disregard the effect of the training ages. 

In like manner, Table 8 is a 2-way tabic derived from Tabic 5, 
Each entry here denotes the sum of the scores for all three Intervals, 
and thus disregards the effect of those Intervals, while allowing us 
to obtain tlie interaction of the different Training Ages with the 
different Number of Days of Training. 

The F values given in the summary table of results (Table 9) 
are computed with the triple interaction taken as the estimate of 
experimental error. The reason for this is that we wisli to be able 
to draw the most general conclusion wc can about the observed 
variances of our three experimental factors (namely, Intervals, Train¬ 
ing Ages, and Lengths of Training). The argument is analogous to 
that of Gouldcn (4) in his consideration of a similar analysis of a 
3-factor experiment 

The F values show that, using the triple interaction as the experi¬ 
mental error, none of the differences observed in our data Is sig¬ 
nificant The 5 per cent and 1 per cent values of F have been entered 
only in the case of one of the interactions (which turns out to be 
not significant) because all the other F’s are smaller than 1.00, hence 
automatically show that the variances being tested are smaller than 
experimental error. This would seem to point toward some factor or 
factors having hrhibited the variance, especially in the case of the 
Intervals, where the variance is significantly less^ than the experi¬ 
mental error variance. Just what this factor or factors could have 
been is unknown to the author. 

®See Snedecor, Slaiistical Methods, 1938, p. 203, for the rnethocl of testing 
for the signifiennt restriction of variance. 



TABLE 9 
f Table of Results 


K. L. WENTWORTH 


85 


U-4 


O' C 


> 


Q 


6 s 

s c 


CS 

SO 

O un GO 


■o 

m 

=3 i-l '-=> 
O os t>- 


so W OO 
U1 OO O 


ei 

< 

2 

2 

3 

« 


a 

o 


rd 


n 

> 


o 


ZJ 

o 

c/1 


G 



bD 2 



G -*-■ 

i2 1 



*rt 


VI 2 

4J ^ « 



b£l ii -o 

rt 

t/k 


b® E’-? 

n 

hJ] 

•S -o ., 


C 

.a . X 

V-. d 

m G 

5j 1 — 

rt C ui 

Z 4/ 


n 4^ 

XX « 


ua tn ^ 

.mjnbL 

G t> 

«.s « 

"n G ,S 1 

4- bfl 
^ rt 

£ .a 

^ t .a 

U G • 

U OJ 'G 

o bO 

a .5 

1—1 1‘G 

c a i 

1— 1 t-H t-l 

• S 
»8''S 



• 2 'g 



t t! 



sx 


R 




•S'H 

,s -5 

^ ■§ 
t* fc 

4. ^ 

a ^ 

e ^ 

'C “ 


tE-£ 



- 4-1 

o 


H 



86 


GENETIC PSYCHOLOGY MONOGRAPHS 


The wviter (20) ha<l originally held an hypothesis that training 
given earlier in liiti would be more efficacious than that given latcv, 
after possible incidental practice might have affected handedness, 
This conclusion has been drawn hy Milisen (9) as a result of the 
analysis of his data. Howevci'i it can be seen that such is not the 
case here, In fact, there is even a slight increase in the percentage 
of left handedness (from 81.4 to 90.9) as the training age was 
changed Irom 25 to 50 days, although this difference is not sig¬ 
nificant, as indicated by the analysis of variance cited above. 

In general, our results seem to indicate that heredity is not a 
factor of much importance in determining the handedness of the rat, 
at lea«st in so far as this type of reaching is concerned. Otherwise, 
it is difficult to sec why one dsvy of practice by the band opposite 
that of the natural hereditary preference would effectively influence 
the oi'iginfll prefeicncc during so large a pJ^rt of tlie life cycle. 

F. Results : Part 2 

We were now desirous of ascertaining whether the rats used above 
would show the same degree of left handedness in another reaching 
situation as they had in the Peterson apparatus. The latter is quite 
similar to the training apparatus, except that the stance of the animals 
was CO one sirb? or anotJter of the food container instead of directly 
in front. The latcli box was chosen as the other test apparatus be¬ 
cause it requires an entirely different type of reach, in which the 
animal has to stand on its hind legs in order to depress the lever 
situated above its head. 

Immediately after being tested for handedness in the Peterson 
apparatu.s, 49 rats, 44 of which were left handed, were transferred 
to the latch box. After being in the situation about a week for 15 
minutes or so a day, they had usually learned to depress the shortest 
lever manually, at which time the testing was begun. Tests consisted 
of three depressions per day for a week, except where any tendency 
toward ambidexterity showed, in which cases at least 10 depressions 
a day were given for longer periods of time. The comparison of the 
rats’ handedness in the two situations is shown in Table 10. We 
note that 29 rats (27 and 2) showed the same handedness tendency 
(completely left or right) on both types of apparatus; that 15 
(14 and 1) now used the opposite hand; and that five were ambi- 



K. L. WONTWORTH 


87 


TABLE 10 

Shovvino thk Rei.ationshh* hOTWEEN Handeuness in the 1’eterson Testing 
Apparatus and the Latch Box in a Group of 49 Animals 


Peterson apparaliis 


Latch 

1)0-Y 

Left 

Right 

Amhi. 

Totals 

Left 

27 

1 

1 

29 (59.27o) 

Right 

14 

2 

1 

17 (34,7%) 

Amhi. 

3 

0 

Q 

3 ( 6.1%) 

Totals 

44 (89.87o) 

3 (6.1%) 

2 (4.1%) 

49 


dextrous in one apparatus and preferentially handed in the other. 
Thus, 20 of the 49 rats were not entirely consistent in the two types 
of apparatus. Tlie coefficient of mean square contingencj' {C) applied 
to these data is .19, and the Clii-square value is .14. On the basis 
of Fisher's table these low values indicate that tlic a.ssociation is 
probably only a chance one. More specifically, there arc 99 chances 
in 100 that the variations would be as large as these on the basis 
of chance factors alone. 

The three vats listed as ambidextrous in the latch box situation 
tvere tested for long periods of time, one for 39 days, another for 
40 (lays, and the tliird for 51 days. The results are shown in Tabic 
11. Two of the rats, <^105 and ^240, eventually became right 
handed in spite of several days preference for tlie left hand. Why 
this should have been true is not clear. The latcli box has no feature 
which would serve to favor either hand. Scattered checks on the 
Peterson apparatus, as noted in the footnotes to Table 11, indicate 
that, altliough both animals had become quite right lianded in the 
latch box situation, they were still completely left handed in the 
Peterson apparatus. This points to a high degree of independence 
between the two situations. These results differ from those of Peter¬ 
son and Frac.Ti'ol (15), who found ambidexterity to be a consistent 
characteristic in various food situations. Ambidexterity in tlic latch 
box lias never been reported before the present study. Peterson (14) 
found no instance in over 40 (xises studied. Peterson concluded that 
“practice, i.e,, chance and previous e.xpcrience, cannot allogetliev 
account for tlie trait in that ambidextrous animals do not seem to 
be fixated to an exclusive preference for one hand by a greater amount 
of practice with that hand.” Wc can agree with liim that practice 
cannot altogether account for the final result, but we did find that 
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TABLE 11 

Shoaviug the Percentage of Right Reaches in the Latch Box dy There 
AMD iDExmous Rats 

(At least !0 reaches taken a day)_ 


Days 


Animal 

9 

Days 


Animal 


of 




of 




test 

cflOS 

?233 

¥240 

test 

rflOS 

?233 

?240 

1 

0 

0 

50 

28 

80 

100 

90 

2 

0 

0 

60 

29 

90 

100 

100 

3 

so 

0 

SO 

30 

90 

100 

100 

4 

71 

17 

90 

31 

80 

100 

100 

5 

0 

90 

90 

32 

100* 

100 

90 

6 

7 

80 

90 

33 

100 

100 

20 

7 

1+ 

go 

70 

34 

100 

100 

SO 

8 

71 

90 

100 

35 

100 

100 

100 

9 

43 

100 

90 

36 

100 

100 

100 

10 

50 

100 

IQQ 

37 

70 

100 

70 

11 

93 

100 

80 

38 

100 

100 

80 

12 

70 

100 

90 

39 

100 

100 

SO 

13 

50 

100* 

100* 

40 

90 

100 


1+ 

40 

100 

90 

41 

100 



15 

80 

100 

60 

+ 2 : 

100 ■ 



16 

90 

100 

90 

+3 

100 



17 

90 

100 

90 

44 

100 



18 

80 

100 

90 

45 

100 



19 

80 

100 

100 

46 

90 



20 

70 

100 

90 

47 

100 



21 

70 

100 

100 

4-8 

70 



22 

70 

lOO* 

100* 

49 

70 



23 

30 

100 

100 

50 

80 



24 

80 

100 

100 

51 

100 



25 

90 

100 

100 





26 

60 

100 

100 





27 

100 

100 

100 






*On each of these days the latch box testing was supplemented by 25 . 
reaches on the Peterson apparatus. Each of these testa resulted in 25 left 
reaches although the rats had become quite right handed in the latch box 
tests, 


fjiii'ly good fixation does take place, even though not always with 
the hand given the most practice in the earlier training. It should 
be borne in mind that the two experimental situations were not the 
same in several respects, the most important of which were specific 
differences in apparatus and in the previous experience of the animals 
tested. 

G. Results : Part 3 

After the 49 rats treated in Part 2 had been separated from the 
129 rats which had originally received left training, there remained 
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80 animals, three from each of tlio 27 groups of five shown in 
Table 1. Of this number, 68 were left handed. After the test in 
tlie Peterson apparatus which established their left handedness, these 
68 rats were placed in the trainiiiE apparatus which forced rif/ht 
reaches. In eacli group of three rats, one was given one day of right 
reaches (approximately 300 to 500 reaches), one was given two days 
(600 to 1000 reaches^, and one was given seven days (2100 to 3500 
reaches), following which they were retired from forced training 
for a period of 60 days and then retested. The results in Table 12 


TABLE 12 

Showing the Ei'fect of Right Hammd Trainihg on 68 Rats That Pre¬ 
viously WfiRB Lurr Handed afi'er Left Training 


Amount of 






original 


Amounts of later 

right training 

left 

training 


1 (lay 

2 (lays 

7 (lilJ'B 

Totals 


Right 

1 

0 

1 

2 

1 duy 

Left 

5 

6 

5 

16 

Ambi. 

1 

0 

1 

2 


Right 

0 

0 

2 

2 

2 days 

Left 

S 

6 

4 

18 

Ambi. 

0 

2 

2 

4 


Right 

1 

1 

1 

3 

7 days 

Left 

6 

7 

5 

18 

Ambi. • 

1 

0 

2 

3 


Totals 

23 

22 

23 

68 


show how ineffectual this right training was after left handedness 
had already been established by previous training. FifLy-tu'^o rats 
out of 68 still retained tlie use of the left hand in spite of later right 
practice. Even seven days of right practice against one day of original 
left practice only succeeded in changing completely one rat out of 
seven. This is surprising, especially in view of the fact that anotlicr 
rat which changed from left to right handedness with one day’s right 
training, had had seven days of original left training. Such a result 
makes the acceptance of a mechanical one-to-one agreement between 
tlie factors involved impossible, and indicates that we arc not dealing 
with a beliavior pattern whicli is wholly a function of practice. 

As mentioned above, some workers are convinced of sex differences 
in handedness. Tsai and Maurer (19) found 59 per cent of their 
normal male rats to be right handed, 26 per cent left handed, and 
15 per cent ambidextrous whereas only 43 per cent of their normal 
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females were right handed,. 37 per cent were left handed, and 20 
per cent were ambidextrous. They concluded that normal rats arc 
predominantly right handed, but that females show a tendency to 
left handedness. 

Of the 129 rats used in this experiment, 75 were females, 54 were 
males. After training with the left hand, 65 of the 75 females were 
left handed (86.7 per cent), and 47 of the 54 males had become 
left handed (87.2 per cent). These data arc shown in Table 13. 

TABLE 13 

Showing the Numdrr of Right Reaches Out of I7S Taken dy 129 Rats 
AFTER Pervious Left Hand Training 

Humber of right readies taken 
0- 16- 32- 48- 64- 80- 96- 112- 128- 144- 160-Total 
15 31 47 63 79 95 111 127 1+3 159 175 rata 


Males +3 4001001005 54 

Females 59 240000202 6, 75 

Totals 102 6 + 0 1 0 0 3 0 2 11 129 


The Chi-squarc technique applied to these distributions gives a P 
of .70 indicating tliat there arc 70 chances in 100 that the differences 
arc due to chance. Thus wc would conclude tliat a sex difference in 
handedness, due to practice, is not indicated by our e.xpcrimental 
results, Although these data do not directly contravert the conclu- 
sion of Tsai and Maurer, further data will be presented in Experi¬ 
ment 2 covering the natural handedness of males and females. These 
findings fail to corroborate the conclusion of Tsni and Maurer. 

Inasmuch as 10 of the 129 rats tested here were congenitally blind 
in one eye, an opportunity was offered to check the hypothesis that 
ej'edness either controhs or /s allied with handedness. The conditions 
tested and the results obtained from this group arc indicated in 
Table 14. Only the first four rats (®22, *^22, *^24, ?37) give an 
unequivocal test of the hypothesis, inasmuch as the handedness of 
the other six animals may have been caused by tlie eyedness, the 
training, or botli. To substantiate the theory, the four rats men¬ 
tioned first should have been right handed, as they were blind from 
birth in the left eye. Actually, we see that none of the four arc en¬ 
tirely right handed, and that two of them are completely left lianded. 
Considering the last six rats of the tabic, however, we see that the 
combination of eyedness and practice (or possibly practice alone) 
seems to control or, at least, to be allied with handedness. An 
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experiment using enough nits to determine whether eyedness increases 
handedness would be interesting. 

A further analysis of Tabic 10 indicates that eyedness and handed¬ 
ness are not closely related, inasmuch as 15 of the 49 rats tested on 
both the latcli box and Peterson apparatus were using the left hand 
on one and the right on the other. 

The very fact that 102 rats out of 129 (see Table 13) became 
and remained extreme]]' left banded after left training indicates that 
eve dominance, if it is indeed a factor, must be of much less impor¬ 
tance than tlic tiaining factor as here applied. 

H. Summary and Conclusions 

Tile influence of left-hand practice under various conditions of 
handedness was measured on 129 rats—off-spring of parents which 
were all right liandcd after 14-21 days of practice in a previous 
experiment. The results support the following conclusions: 

1. Left hand training in reaching for food was marltcdly effective 
in establishing left handedness, as tested in the Peterson apparatus 
(Figure 1, C). The number of left handed animals was more tljan 
double that usually found in an untrained population. Incidence 
ranged from 81.4 to 90.9 per cent from group to group. 

2. The following factors were found to be practically ineffective 
in determining the influence of training on handedness within the 
limits investigated: (a) amount of practice (1. 2, 7 days), (i) age 
of practice (25, 50, 90 days), and (c) length of interval between 
practice and the test for handedness (90, 180, 270 clays). These 
factors, as varied, did not induce a consistent trend in the handedness 
index. 

3. The influence of training on handedness appears to be fairly 
specific, within the limits tested. As indicated above, it carried over 
to tlie Peterson apparatus, in which the type of reaching is similar 
to that of the training apparatus (Wentworth). Plowcver, only 29 
out of 49 tested used the same hand in operating a lever device 
(Figure 1, D) requiring a different pattern of movement. 

4. Contrary to tlie findings of certain other investigators, no 
significant sex differences in handedness was indicated in our.results. 

5. Tests on a small number of animals congenitally blind in one 
eye did not support the commonly held view that eye dominance and 
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hand pi'eferencc are closely related. Of four animals congenitally 
blind in the left eye, none were right lianded after left-hand practice 
as the theory would seem to demand. 

6, After handedness has once been established with training it 
tends to persist even when an attempt has been made to bring about 
a shift by later right hand practice. Of the group of 68 animals tested, 
52 remained left handed (Peterson apparatus) after one, two, or 
seven days of right hand practice. 




IV. EXPERIMENT II 


It has been shown, in the preceding experiment, that the tendency 
to use one hand only in a given food situation could be fixated by 
as little as one day of forced practice ■with that hand. This tendency 
seemed to be relatively permanent and also independent of the age 
at which practice was given, within the wide limits tested. This 
fixation seemed to be rather specific, however, since it did not carry 
over greatly from the Peterson apparatus test to the latch-box test, 
in which a different hand-movement was required. These general 
findings suggested that further work of a more analytical nature be 
done on a number of problems. In the first place, it might well be 
that even less than one day of forced practice would reverse the 
natural handedness preference. Moreover, it seemed desirable to 
quantify the amount of forced practice in terms of the number of 
reaches, since “one day’s reaches” gives only a rough index of prac¬ 
tice. It seemed possible also to get closer to the basis of “natural 
preference” in handedness by reducing the length of the initial test 
used in the selection of groups foi forced practice. It was felt, more¬ 
over, that the problem as to the specificity or generality of handedness 
had not been entirely settled by the work reported in the previous 
chapter. The present experiment -was planned to throw light on 
these and other questions that we have raised in earlier sections. 
Since the work on these several problems involved the use of different 
groups, it will be convenient to describe this experiment under sep¬ 
arate headings. 

A. Apparatus 

The Wentworth training (Figure 1, A and B) and the Peterson 
test apparatus (Figure 1, C) have already been described in Experi¬ 
ment I. The reach required by the two types of apparatus is very 
similar. In the Peterson apparatus, the rat makes an easy forward 
and slightly downward motion of either arm into the food slot, 
which is situated immediately in front of the rat’s head. In the 
Wentworth training apparatus, the rat also makes an easy forward 
and slightly downward motion, but only one or the other hand can 
be used because of the position of the food slot and dish in the right 
or left corners of the stalls of both types of training apparatus. The 
type of reach in the training apparatus differs from that in the 
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Peterson apparatus only in a very sliglu lateral displacement of the 
hand. 

The “Circular” apparatus (Figure 2, was planned somewhat 





FIGURE 2 

Types op Handedness Testing Apparatus 
A. Circular Apparatus. B. Moat Apparatus. C. Modified Skinner 
box, 

after the designs of Yoshioka (23) and Tsai and Maurer (19). 
It consists of a food cup sunk into the center of a hardware mesh 
floor. The diameter of the apparatus is about 15 inches witli walls 
also of hardware mesh. The apparatus stood on stilts about six feet 
high making visibility good bpth from beneath and from the side. 
The form of the food cup was changed from the circular shape, used 
by the above investigators, to a pea-pod shaped device when it was 
found that tlic rats failed to reach readily into small circular or 
square holes. The reach required was a short one and was straight 
downward. 

The Moat apparatus (Figure 2, B) consisted of a rectangular 
wire mesh cage with a half-inch gap in one of the end walls at the 
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point of juncture with the floor. Outside this was a trough or moat 
nearly two inches wide, on the further side of which is the food. 
The moat was used rather than a flat platform because it was found 
(witli a preliminary group) that they would scratcli or ralcc in the 
food vatlicr than make reaches which were definite and easy to count. 
The readies in this apparatus were extremely long. Because of the 
great distance of the food outside the Avail of the cage, it was neces¬ 
sary for the rat to turn the face away from, the food, place the head 
and one shoulder to the floor, and stretch the arm through the gap 
in the Avail as far forward as possible. This would seem to he a most 
difficult kind of reach to make. 

The Skinner box (Figure 2, C) Avas modified from that described 
by Skinner (18) by removing the .sound-proof roof and substituting 
heavy liaidAvare cloth in order to secure visibility. A lever perpen¬ 
dicular to tile wall Avas also attached to the Icvcr-bar running parallel 
to the M'all, the latter being a regular feature of the Skinner box. 
This secondary lever is first depressed by accident as the rat explores 
the box. Usually this occurs a fcAv minutes after it has been confined 
to the apparatus. Pressure on either the secondary lever or the 
lever-bar sets off a release, a mechanism Avhich alloAvs a small quan¬ 
tity of food to drop into a pan attached to the base of the wall under 
the lever. After this association or conditioning has been Avell estab¬ 
lished, a series of three hardAvarc doth cages, each progressively less 
shallow, is introduced by stages over the lever. The third and least 
shalloAV cage requires a definite hand reach through a narrow slit 
in order to depress the lever. This reach requires a forAvard move¬ 
ment and the rat must stand on its hind legs in front of the lever 
in order to make it. 

B. Length of the Initul Test 

The aim of the initial test of handedness is merely to classify 
individuals into three groups for later training: («) the left-handed, 
(b) the right-handed, and (c) the ambidexters. It is necessary, of 
course, that this test be sufficiently long to yield a reliable measure 
of handedness preference. It is obvious, however, that the longer 
the test the greater the opportunity for the animal to develop a 
stereotyped habit of response on the basis of the training involved. 
Since we wished to cut doAvn the training period in the present ex- 



98 


GENETIC PSYCHOLOGY MONOGRAPHS 


periment it seemed desirable to try to reduce the length of the initial 
test as well. In Experiment I, this test was based on 25 reaches a 
day for several days. If we compare the preference shown on the 
first 25 reaches with that on later tests of 175 reaches wc find a 
remarkable consistency. For example, all of the 91 rats which took 
at least 24 left hand reaches out of the first 25 reaches remained 
left handed for the longer test of 175 reaches. Moreover, 8 of the 
10 rats that met the same criterion of right-handedness on the first 
25 trials remained so through the 175 trial scries. This suggests 
that 25 reaches is enough to establish the initial handedness preference. 
TJic evidence here is not conclusive, however, since these animals 
had had from one to seven days of training before some of the later 
tests were made. 

Further tests were made on a group of 34 rats of the stock used 
in the psychology laboratory of the University of New Mexico. 
These animals were given 25 reaches in tlie Peterson apparatus 
(Figure 1, C). Tlie results of the test, in terms of riffht reaches are 
shown in Table 15. From this group, 24 rats were selected with 
an initial preference score of at least 24 hft or right reaches out of 
25. These were given‘“one day" of forced training with the non¬ 
preferred hand in the apparatus shown in Figure 1, A and and 
then kept in the living cages with no further training for 60 days. 
As shown in Table 16, less than half of the animals had shifted 
their preference on the later retest. It seems, therefore, that one 
day’s training in this case was not enough to balance out the “natural” 
preference, in most cases at least. These results may seem to disagree 
with those reported in Table 4 on a group of the same age. There 
it was found that one day’s training caused a shift of 71 per cent 
in handedness, whereas the shift here is only 41,7 per cent. Flowever, 
the latter group had at least 24 reaches with the preferred (natural) 
hand before the training was begun, in connection with the initial 
test. Apparently then, the reaches made during the initial test (24 
or 25 here) may influence considerably the fixation of handedness. 
In short, an initial test as long as this appears to involve sufficient 
training to determine in part the shifting of handedness after forced 
training. Tliis factor would likely be most effective in the case of 
ambidexters. In the light of these findinp^i, it seemed desirable to 
see whether the initial test could not be reduced below the 25 reach 
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level and still give a reliable index of natural preference. In view 
of the stability of tlie preference, it appeared likely tiiat such an index 
could be based upon a much lesser number of reaches. 

It was decided to see whether or not 10 reaches in the initial test 
would be sufficient. A group of 105 rats, 25 days of age, were tested 
on the Peterson apparatus (Figure 1, C). Of this group, 74 made 
at least 9 out of 10 reaches with one or the other hand, 31 showed 
a less definite preference (Tabic 17). The animals were divided into 

TABLE 17 


Showinc! the Classification of lOS Unthainko R.\t3, 25 Days nr Agr, on 
THU Basis of a 10-Reach Criterion 


Groups 

Number of nnimal» 

9-10 rc.aches 2-8 reaches 

Total 

Control 

IS 

n 

49 

Expel imcntnl 

56 

0 

56 


74 

31 

lOS 


The animnls placed in Column 2 arc regarded ns handed since tlicy made 
cither 9 or 10 reaches with the same hand. Those less stable are placed 
in Column 3. 


two groups as follows. Control group—18 rats scoring either 9 or 
10 reaches with one hand and 31 rats showing a less stable preference 
(since these could not be used in the training scries). Experimental 
group—56 rats scoring either 9 or 10 reaches with the same hand. 

Our interest at this point is In the control group only. After the 
10-reacli test, these animals were placed in the usual living cages 
and allowed to live under normal conditions for' 60 days without 
training. They were then re-tested in the Peterson appai atus and in 
three other type.s of apparatus which will he described below. The 
results gained in the Peterson tests arc indicated in Table 18. As we 
arc concerned here with the reliability of the lO-reacli test. Table 18 
will be analyzed at this point only with respect to this matter. Of 
the 18 rats that had shown a definite handedness in the initial test, 
13, or 72.2 per cent still used the same hand, while five had become 
.ambidextrous, The greater shifting of the ambidextrous group is 
of no real importance here, since only animals witii definite luindcd- 
ness are commonly used in forced training studies. It seems, tbeie- 
fore, that a lO-rcach initial test offers a dependable basis for segre¬ 
gating animals into right and left handed groups, provided a high 
criterion of handedness is cinpiayed as in the present study, 
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TABLE 18 

Showing thi: Handednuss of Control and Experimental Groups in an 
Initial Test of 10 Reaches and a Final Test of 15 Reaches 
IN THE Peterson Apparatus 



Initial 

Control group 
tcf;t Pinal test 

Right Left 

Initial 

Ambi, 

Experimental graai)* 
test Final test 

Right Left Ambi. 

Right 

9 

6 

0 

3 

24 

4 

13 

7 

Left 

9 

0 

7 

2 

32 

10 

11 

11 

Ainbi. 

31 

10 

8 

13 






+9 

16 

15 

18 

56 

14 

2+ 

18 


‘*Thc animals of the experimental group were Riven 200 reaches with the 
non-prefcired hand between the initial and final test. Only definitely 
handed rats In the initial test were placed in the cxpecimenlal group. 


In view of these lesuUs, it was decided to use a 10-reacli initial 
test in the several later phases of Experiment II. 

C. Influence of 200 Reaches on Handedness 

As was shown by the results of the preceding experiment, forced 
practice for a period of as little as 24 hours was remarkably effective 
in fixating handedness to the practiced hand. I\'Iilisen (9) estimated 
that in such a full clay of practice, rats ordinarily reach between 
300 to 500 times. In view of the above it was decided to restrict 
the forced practice in the present experiment to 200 reaches, actually 
counted, with the hand opposite the preference o.vpressed bj' the 10- 
reach initial test. Thus, wc are able to ascertain whether this smaller 
amount of practice is effective in fixating handedness. Also we have 
licre a more quantitatively exact b.isis of the amount of practice. 

Tlie experimental group of 56 rats 25 days old, all markedly left 
or right handed (at least 9 out of 10 reaches) were given 200 forced 
reaches in t))e Wentworth training apparatus (Figure 1, /J or B) 
with the hand opposite to that preferred in the initial lO-veach test. 
They were then placed in the living cages for 60 days, at which time 
the final tests for liandedncss were begun. 

The results of this procedure are shown in Table 18. As will be 
seen, the 200 reaches of forced training proved to be sufficient to 
reverse tlic initial preference in the case of many of the animals. In 
tile initial test, each of the 56 animals had shown a definite right 
or left preference in at least 9 of the 10 trials given. When tested 
60 days later in the same apparatus, only 15 of the 56 animaU (26.8 
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per cent) retained this original preference. On the other hand, 13 
of the 18 handed animals of the control group (72.2 per cent) still 
retained their initial preference after an interval of 60 days without 
forced training. A comparison of these data would seem to indicate 
that the forced training had induced a shift in liandedness in nearly 
half (the difference between 26.8 and 72.2 per cent or 45.4 per cent) 
of tlie animals of the experimental group. It is thus apparent that 
200 readies of forced training are enough to break up the initial 
hand preference when the animals are retested in the same apparatus 
(Peterson test). In 23 animals (41.1 per cent) this training led 
to a reversal of the initial preference; in 18 animals (32.1 per cent) 
it led to the development of ambidexterity in terms of our criterion 
—using the same hand in less than 12 out of the 15 trials given in 
the later test. 

It is interesting to note that very similar results obtained even 
when these animals were tested on the three other types of apparatus 
as well. This will be indicated by a comparison of the control and 
experimental groups as shown in Tables 19 and 20. On the Moat 
test, 11 of the 18 handed animals of the control group retained the 
original preference after 60 days, while this was true of only 22 of 
the 56 animals of the experimental group. Thus the forced training 
would seem to account for the 21.8 per cent greater loss of the 
initial preference shown by the experimental group. The correspond¬ 
ing figure for the Circular apparatus is 47.4 per cent and that for 
the Skinner box is 17.6 per cent. Since the experimental group had 
never been tested or trained in the three tests under consideration, 
the carry-over effect of the forced training might well be expected 
to be less than in the Peterson apparatus, where the corresponding 
value is 45.4 per cent. 

D. Is Handedness Specific or General? 

The question here is as to whether a hand preference expressed 
naturally or after establishment by forced training on one type of 
apparatus will carry over to feeding situations in other kinds of 
apparatus. As will be recalled, one part of Experiment I related 
to this problem in a limited way. It was found there that such a 
preference did not carry over to the latch box test from the Peterson 
apparatus. The present aim was to make a more extensive analysis 
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Showing the Handedness of 18 Extremely Handed Rats (Control Gadup} on an Initial Test in the Peter¬ 
son Apparatus and on a Final Test in Four Situations 


K., L. WENTWORTH 


103 




U 

U 

11-1 













Showing the Handedness of 56 Extremely Handed Rats (Experimental Group) on an Initial Test in the 
Peterson Apparatus and on a Final Test in Four Situations after an Interposed Series of 200 Reaches 

WITH TTiE Hand Opposite That Used in the Initial Test 
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TABLE 20 {contijtued) 

Initial test Fiaal tests Summary 

Rat Peterson _ c-, -x t> 

imher aoDaratus Peterson Circular Moat Skioner Same Shitt Reversal 
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of this factor by utilizing a aumber of test apparatus representing 
different degrees of divergence from the standard training situation. 

The subjects in this portion of the study were the 105 offspring 
of 16 females secured from a Brooklyn, New York, commercial 
dealer. They were born in the Columbia animal laboratory and 
raised under standard conditions. The animals were all tested first 
in the Peterson apparatus, in which the act required is to secure 
powdered food (Growena) by reaching and feeding movements. The 
same food was used in all the later tests except in the Moat apparatus 
(Figure 2, B) and in the Skinner box (Figure 2, C), In the Moat 
apparatus, the hands are likely to be in a position where it is difficult 
to carry powdered food to the mouth. Small sticky pellets, made of 
a mixture of corn meal, Growena, and cod-liver oil were utilized in 
this apparatus, A mixture of corn meal and Cream of Wheat was 
substituted for the Growena in the Skinner box because the Growena 
tended to pack instead of running smoothly down the shute. 

As indicated above in Section B, the initial test consisted of 10 
reaches each in the Peterson apparatus by 105 rats 25 days of age. 
The distribution of the animals into control and experimental groups 
has already been indicated in Tjible 17. Fortj'-nine of them were 
returned to the living-cages until they were 85 days old (60 days 
after the initial test), at which time the final tests were begun. These 
tests consisted of five reaches in one apparatus, followed on the 
second day by five more reaches in a second apparatus, and so on 
until 15 reaches had been taken in each of the four types of apparatus. 
This rotating schedule was adopted in order to eliminate as far as 
possible the practice factor in the test situation. Tlie remaining 56 
rats were treated in an identical manner except that they were sub¬ 
jected to 200 reaches in the Wentworth apparatus with the hand 
opposite their preference immediately following the initial test in 
the Peterson apparatus. The training apparatus used here is the same 
as that designed hj' the writer for previous experiments, and is shown 
in Figure 1, /I and B. The type of reach here required is very similar 
to that in the Peterson apparatus. The distance and direction are 
identical, except that in the latter the animals are stationed directly 
in front of the food dishes, whereas in the former their stance is 
slightly to the right or left of the food dish depending on which hand 
is to be used in the training procedure. 
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The criteria of handedness used here were as follows: at least 
9 out of 10 reaches in the original test had to be with one hand; 
at least 12 out of the 15 reaches in each apparatus during the later 
tests had to be with one hand. The stricter criterion (9 out of 10) 
was demanded here to insure that we had definite liandedness in the 
initial short test. The more lenient criterion (12 out of 15 reaches) 
agrees more nearly with the 75 per cent criterion used by other 
experimenters. 

In this section we will consider the generality of original handed¬ 
ness preference and the generality of handedness imposed by forced 
training. TJiis latter might be considered as the generality of train¬ 
ing. These two aspects of the problem will be taken up in the order 
stated above. 

1. Oriffinal Preference 

Tlie +9 rats previously described as “control” animals, shown in 
Table 18, and especially the 18 rats originally either right or left 
handed comprise the group which throws light on the generality of 
original preference. Because '.i the extreme instability of handedness 
found among ambidexters, when the retest was made in the same 
apparatus, we sliall consider the 18 handed rats more carefully than 
the ambidextrous. , ’ 

The handedness of these 18 extremely handed rats in the different 
situations is shown in Table 19 and reveals much specificity of 
handedness. The summary at the extreme right indicates the trends 
through the series for each of the rata while the summary at the 
bottom of the table shows the trends through the types of apparatus. 
The summary at tlie right reveals that only 4 of the 18 rats main¬ 
tained their original handedness on all four types of apparatus,^ 
although 8 others remained like handed in 3 of the 4 situations. 
The remaining 6 rats show differing degrees of unlike Imrulcdness 
in the four later test situations. 

The summary at tlie bottom of Table 19 shows the greatest amount 
of like handedness between the original Peterson test and the later 

^The mothers of the lOS rats being used in this experiment were also 
tested. This was done to perfect the technique to be used on the offspring 
and to supply data concerning hereditary influence. As vvith the 18 control 
animals, only 4- of the 14 mothers tested were foiintl to be using the same 
hand in all four types of apparatus. 
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Peterson and Circular tests. Less agreement is found between the 
original test and the Moat and Skinner tests. 

Analysis of the body ot Table 19 reveals that there is greatest 
agreement in handedness among the final tests between the Circular 
and later Peterson tests, with 16 of the 18 rats showing the same 
preference and none reversing handedness. The greatest amount of 
disagreement is between the Moat and Skinner tests, witli only 6 
of the 18 liaving the same handedness and 12 sliowing some degree of 
difference. 

The degree of change in handedness roughly follows a common 
sense order of tlic similarity of movement involved in reaching. As 
we saw above, the greatest degree of agreement was between the 
Peterson and Circular tests. The movements required in each arc 
very similar. The Peterson apparatus (Figure 1, C) which had 
already been described, allowed an easy and short, forward-downward 
reach of the hand, The "Circular" apparatus (Figure 2, /I) re¬ 
quired a short reach, straight downward under the animal’s body 
into the dish below. The stance was essentially the same as in the 
Peterson apparatus, but the position of the food was under the body 
rather than in front. 

Very little agreement in handedness was found between the initial 
Peterson test and the later test on the Skinner box and only slightly 
more between the Initial test and that in the Mont apparatus. Fur- 
thermore we noted tliat there was extremely little agreement in the 
handedness in the Skinner box and the Moat apparatus. These facts 
would indicate that there is little similarity of movement among these 
three types of apparatus, which indication is borne out by a study 
of them. The Moat apparatus (Figure 2, /?) required a long, for¬ 
ward reach. To get food the rat must place tlie head and one 
shoulder to the door, stretch the arm directly forward as far as 
possible, and extend it through the hole in the base of the wall. The 
reach required in the modified Skinner box (Figure 2, C) was for¬ 
ward and upward, with the animal standing on its hind legs in front 
of the secondary lever. The stance differed from that in the other 
typc.s of apparatus and the hand movement was upward rather than 
downward and forward. Also this Skinner box involved reaching for 
and depressing a lever whereas each of the other situations required 
merely the grasping of food. 
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Ihe 31 rats ariginally ambidextrous in the Peterson !ii>paiatus 
exhibited jiiuch instability of handedness (Tabic 18). Even on the 
retest (60 da 3 ’s later) in the Peterson apparatus 18 of the 31 animals 
were found to have sJiifted to tlie consistent use of one hand. This 
pljcnojTienon was noted ivitli 28 ruts in the Moat apparatus, 20 in 
tJie Circular apparatus, and 21 in the Skinner box. Of these 31 rats 
originally ambidextrous none remained ambidextrous in all of tlie 
later tests, althougli nine had become consistently handed in all four 
tests. The data on four of these nine rats are unusual enough to be 
described here. One rat was a perfect ambidexter on the basis of 
the original test of 10 reaches, talcing live right and fixe left reaches, 
but in the final tests it took all 60 reaches with its right hand. A 
second rat was ambidextrous (6 left reaches out of 10) hut also later 
took all 60 reaches witli its right hand. Twn otlier rats gave identical 
data. Each took 8 left reaches out of 10 in tlte initial test, thus miss¬ 
ing being considered left handed hy only one reach, yet in the final 
tests they were right handed in each apparatus and took a, total of 
52 right reaches out of 60. 

2. Preference rJflcr Trnin/nff 

As noted in Section Cj when rats arc .subjected to handedness 
training of as little as 200 reaches opposite (.o their natural preference 
a shift occurred in the handedness pi-cfcrcnce of many of the animals. 
The genci'fllity or s[)ccificity of this forced handedness will noiv be 
considered. In Table 20 is sljown the handedness of each of the 
56 rats in all live situations. 

l'l)e suinmai' 3 ^ at tlie riglit of t)ic table shows that four of tl^c 56 
rats (7.) pcJ' cent) still rctaijicd their origin.tl preference in all the 
later tests (tllis compares with four of the 18 control rats, or 22.2 
per cent, which did not receive ojipositc hand training). On the 
other Itand, we see that 5 of these 56 rats, nr 8.9 per cent, consistently 
reversed tbeir lianrlcdness to agree with the hand used in the forced 
training. None of the 18 rats which received no forced training 
showed a consistent reversal of liandcdness later. 

'Totals of the snmmaiy columns indicate that the same hand as 
originally preferred was used in 69 tests, whereas the trained hand 
was used in 94 situations. This indicates that the effect of tlie amount 
of training given lieic was move potent than that of original prefer¬ 
ence as revealed in the Peterson apparatus, 
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The summary at the base of tlie table shows that in each apparatus 
more rats llave handedness -vvliich agrees with the forced training than 
witli the originally preferred hand. 

Analysis of the body of Table 20 reveals that here as in the control 
group (Table 19) the greatest agreement in handedness among tlie 
final tests is between the Circular and Peterson tests, witli 36 of the 
56 rats agreeing exactly and only two being opposite lianded. Also 
Ijcrc again, the greatest disagreement is between the ]\'Joat and Skinner 
tests, with 18 of the 56 having the same handedness and 38 showing 
some degree of difference. Thus the data on both the control and 
trained groups show that consistency in the use of tlie same liand in 
a variety of situations depends upon the degree of similarity of the 
reaching reactions involved, 

It is rather clear from this general analysis that liandedness-—either 
natural or trained in—is fairly specific in the white rat. Preferences 
do not carry over even to other feeding situations if these impose 
markedly diffci'ent movement patterns. It seemed uiijiecessary, thej'c- 
fore, to extend the scope of the tests to include nonfeeding situations. 

E. Snx'DirrnRUNCES in HANniiD'Niiss 

In Experiment I, we found no sex differences in handedness when 
due to practice. In the present experiment, we have tested rats for 
handedness without the pre-training program. These rats, 105 in 
all, arc grouped according to sex and handedness in Table 21. When 

TABLE 21 

Handudness or 105 Rats, UNiNfLUP-NCEo uv Training, As Inoicated in a 
IO-Ruacii Test in tiu’, Peterson Atpauatus 



Males 

Females 

Totals 

Right 

14 

19 

33 

Left 

23 

18 

41 

Ambi. 

21 

10 

31 

Totals 

58 

47 

105 


the Chi-square tecliiiiquc is applied to these data, a P between 10 
and 20 per cent is obtained. This indicates that tlic relationship 
found here would be equalled or exceeded between 10 and 20 per 
cent of the time with two samples both of males and females. This 
lends itself to the conclusion that a sex difference in handedness is 
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not clcinonstrated, insofar as tl)c t)pe of reach utilized in tlic Peterson 
apparatus is concerned. 

F. Summary and Conclusions 

The results secured in the present experiment would appear to 
support the following conclusions: 

1. It was found that as few as 10 reaches are sufficient to deter¬ 
mine the original preference in the Peterson apparatus. The use of 
such a short initial test for classifying rats as to natural handedness 
preference has the advantage of reducing to a minimum the possible 
practice factor arising from the test. 

2. As few as 200 forced reaches against the natural preference 
were sufficient to cause a shift in handedness in many animals, when 
tested after a 60 day period of living in cages under normal condi¬ 
tions. Of the 56 rats in this group, 23 sliowed a shift to the opposite 
hand, 18 shifted to ambidexterity, and 15 retained the same prefer¬ 
ence as before. The degree of shift was much greater than in the 
control group u’liich was given no training—13 of tlie 18 control 
rats retaining their original handedness and none reversing entirely. 

3. It was found that there were varying degrees of persistence 
of the natural handedness preference to other test situations involving 
the feeding response. The amount of carry-over decreased roughly 
as the similarity between the test situations decreased—tlie reaches 
required in the Peterson and Circular tests being quite similar, while 
those in the Moat and Skinner box test were dissimilar to each other 
and to those required in tTie first two types of apparatus. In general, 
the results indicate that handedness Is fairly specific to the type of 
reach involved. 

4. There were also varying degrees of carry-over of the hand 
preference induced by forced training to other feeding situations. 
The amount of carry-over seemed to depend on the similarity factor 
and the order from test to test followed that shown above for natural 
preference. 

5. No significant sex difference in natural bandedness was found. 




V. GENERAL DISCUSSION OF RESULTS 


Since die animals vaiy in handedness; from one test to another, no 
single test can he used to indicate an animaFs natural handedness. 
Both experiments arc concerned with the development of specific 
habits (riglu or left) and with the question of amount of transfer 
from one test to another, rather than with any change in general 
handedness, 

In Expei'iment I it was found that training in the AVentworth 
apparatus tended to carry over to the very similar Peterson apparatus, 
since many animals used the same hand in the latter ns in the former. 
However, once the specific reaction to the Peterson apparatus is thus 
cstablislicd, this is not disturbed by training the other hand in the 
Wentworth apparatus. The fiist training in the Wentworth ap¬ 
paratus tended to make the rat use the trained hand in tlie Peterson 
apparatus (no previous contact) and to much lesser degree in the 
latch box, Once these were known and definite modes of behavior 
established with reference to them, that behavior was not broken 
clown by new and different training in the Wentworth apparatus. 

Experiment II indicates a certain amount of generalization of 
liandedness, ivlictlier natural or the result of training. This pcisiist- 
cnce of handedness seemed to correspond fairly well with similarity 
between the initial test response and those required later and also 
between the similarity in the trained movement and those occurring 
later, 

Pcrhap.s a word should be said regarding tlie relationships of ouv 
results to those of other workers. A rcvicAV of previous worlt: has 
been given in the introductory chapter, hence only a brief statement 
is here necessary. Our results disagree with those of Miliscn, who 
]'e]50i'ted Hint native sidedness was more important tlian training, chat 
males and older rats of both sexes weic less readily influenced by 
tiaining. Tsai and Maurer had also reported a sex difference. In 
general, our results agree with the views of Peterson that heredity 
is not the dominant factor in sldedncss, and that there is little con¬ 
sistency in handedness from one test situation to another. 


113 




VI, GENERAL SUMMARY 

The aim of this study was to determine the possible influence of 
practice and various other factors on handedness in the white rat. 
The findings seem to support tiie following conclusions; 

1. The incidence of left handedness rose from the normal level 
of about 42 per cent to approximately double this amount as a result 
of left-hand training in the offspring of parents in which right hand¬ 
edness had been induced by training. 

2. Although forced training under all conditions was very effec¬ 
tive, no significant differences in the degree of effect was found among 
groups representing the following factors; (/i) age at which training 
was given (25-90 days), {b) amount of training (1-7 days of prac¬ 
tice), and (c) interval between training and testing (90-270 days), 

3. No indication of a sex difference in handedness was found. 

4. No significant relationship was found between handedness and 
cyedness in the case of a number of animals that were congenitally 
blind in one eye. 

5. It was found that once a preference was induced by training, 
it was little influenced by forced training of the opposite hand but 
remained stable for periods up to 270 days or longer. 

6. The fact was demonstrated that a reliable measure of natural 
handedness preference could be established by a 10-re,-ich test. 

7. As little as 200 forced reaches was found to be sufficient to 
bring about a shift in preference in nearly half of tiic subjects tested. 

8. The initial or natural preference proved to be fairly specific 
as determined by tests on v.irious types of apparatus in which reaching 
for food was required. In general, the persistence of handedness in 
such test situations seemed to correlate roughly with the degree of 
similarity between the initial test response and that required in the 
several types of test apparatus utilized later. 

9. The influence of forced training on handedness rvas found to 
he fairly specific as measured by the degree of handedness shown in 
tests on various types of apparatus involving a feeding response. The 
amount of carry-over here seemed to correlate roughly with the 
similarity between the trained-in movement and that involved in tlic 
la,ter test situations. 
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I, INTRODUCTION 


A. The Use of Motivation Categories in Personality 

Research 

Interest in motivation is ns old as psychology, but approaches 
to this problem have, in the past, been to a large extent speculative 
and introspective. Rehaviorism in its earlier forms was not par¬ 
ticularly open to questions of motivation, empliasizing overt responses 
to immediate stimuli rather than internal dynamics of personality. 
Normative psychology developed methods for studying some aspects 
of motivation experimentally from about 1920, concentrating on such 
topics as tlie strengths of single "drives” in animals and upon some 
formal aspects of human motivation, e.g., level of aspiration. Tlie 
dynamics of human behavior in its full context and complexity, in¬ 
cluding the pattern and intcr-relatcdncss of the various motivating 
forces have, however, remained comparatively neglected by the 
methodologically conscious academic psychologist. Though there 
may have been agreement about the importance of tliis topic,^ the 
field was left to a large extent to loosely validated clinical and psy¬ 
choanalytical approaclies. 

The reason for this Ues primarily in the difficulty of objectifying 
the tangled relationship between action and the patterns of under¬ 
lying dynamics. By this.very diffictilty, rcsearcli was greatly ham¬ 
pered, The terms motivation and behavior refer to different levels 
of the personality which are not equally accessible. Behavior can be 
observed directly; motivation is inferred and has the character of an 
explanatory construct. 

_ I 

There is in the psychnIuKicnl litci'nitire an incicasing recognition of the 
fact that a full compreben.sion of personality must include reference to moti¬ 
vational categories. Lewiii systematically advocates the importrnce of a 
dynamic p.sycliology. Murray uses ciile/ly moilvationai categories .ns per¬ 
sonality variables, In textbooks of personality such as those by Allport, 
Murphy and Stagner, discussion of dynamics occupies an increasing amount 
of space, "If there is any one fundamental trend during the last few years 
which is of basic Impuitance in the study of social behavior, it is the emphasis 
upon relations between socinl behavior and personality organization iif the 
individual child. Both the confusion arising from statistical analysis of data 
which ignore personality structure and the coherence which we find when the 
social behavior of an individual is seen in lelatioii to such structure, make this 
apparent. Wc see this in connection with studies of aggression, competition, 
leadeiship, symi)athy; there is probably no aspect of social behavior which 
can be ade(|iiately understood apart from its relation to the pcisonalily of the 
individual" (M, p, 279). 
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TJicie lia’s'e been two major tj'pes of inadequacy in appioncbin^j 
the problem of the relationships between molivation and behavior. 
First, sotnc iiivestigTitors worked on the basis of a tacit assumption 
of a perfect one-to-one correspondence between motivation and action. 
The concept of motivation thus is rendered merely a descriptive 
one, in fact nothing but an internalized, unnecessary duplication of 
behavior rather than a truly explanatory, dynamic one with some 
degree of independent approach (4). It is nothing short of some 
kind and some degree of independent variability which would really 
necessitate the introduction of motivation as a separate category to 
account for the various patterns of manifestations. The very com¬ 
plexity of the relationship between behavior and motivation makes 
definition and raensurement of tlie latter—separate from and inde¬ 
pendent of specific behavior—as difficult as it is. 

Second, clinical psychology being iit need of dynamic concepts 
which would possess real explanatory value, introduced concepts too 
remote from behavior and often not verifiable. 

Ill the present study, an attempt was made to reduce, at least 
partially, tlicsc fundaincntal difficulties by using comprcliensivc and 
complex dynamic concepts and providing operational specification for 
them. In particular, ratings of '‘drives” were used and an effort 
was made to specify their meanings by statistical analyses of their 
relatioiuships to concrete behavior data and other leactlons. 

The shift of emphasis from the level of external overt manifestation 
to the level of motivational dynamics became necessary in order to 
find a common frame of reference for various aspects of personality 
.such as those collected in the California Adolescent Growth Studv 
(8, 9). 

Reference to motivation w'as found to be of real help in or¬ 
ganizing and understanding personality data. Furthermore, motiva¬ 
tional categories were discovered to be of value in predicting reactions 
on tests which were not used in making the drive ratings. 

B. RnLATtvE Indkpkndence of Manifest and jMciivational 

Personality 

The manifest or .surface personality Is defined by the directly 
observable gro.ss features of behavior when taken at their face \’alue, 
and when the broader context, i.e., tlie background as well as the 
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consequences of beluivior, which point beyond the situation, is not 
taken into consideration. 

The distinctioji bettvceii mnniicst and inferred motivational per¬ 
sonality seems to be especially important in our culture. Quite often, 
real motivations cannot be shown openly. Nevertheless, as a rule 
tlicy do not cease to exist and to exert influence. 

A good example of the discrepancy between surface beluivior and 
motivation can be given by referring to one of the members of the 
adole.sccnC group studied. Let »is call him John. According to the 
observational ratings, he is below average in openly displayed aggres¬ 
sive behavior; yet all the observers thonglit of John as fundamentally 
a higlily aggressive person. When tlic subjects were rated on their 
motivational patterns (sec below), John received a higli rating on 
the "Drive for Aggression,” obviously on the basis of indirect 
Indications. 

Common observation points in tlic same direction. It i.s well 
known that exaggerated friendliness may serve, or even be the direct 
result of, strong destructive tendencies. Converselj’ to tlie ca.se of 
John, noisy aggression may go with a character which is soft and 
fundamentally good-natured. 

Instances of such discrepancies arc indeed numerous, They arc 
not limited to items such as aggressiveness. To come back to the 
example of John, lie was rated low on most of the social beliavior 
items indicating actual social participation, yet was considered by 
the same observers to be highly motivated by a desire for the 
estabH.shment of social tics. 

It may thus be said that overt behavior and the underlying 
motivational tendencies may vary independently in a stati.stical sense, 
although in a broader sense motivation is conceived as determining 
all behavior. An intense striving may find not more than very 
subtle and inconspicuous behavioral manifestations. On the other 
hand, tlie most conspicuous behavioral fcsitures may in certain in¬ 
stances have little d.vnamic signi/icance or lasting effect, 

A conceptual distinction comparable to the one suggested here Is 
that used by biologists when they differentiate between phenotype, or 
face value description on the one hand, and genotype, or underlying 
causal structure, on the other. This distinction is necessitated by tlie 
facts that one and the sanne phenomenon may have different kinds of 
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“causes,” and one and the same "cause" may lead to a diversity of 
phenomenal clependiiiE on other conditions. A statement about a 
phenotype (e.g., a behavioral technique) docs not permit unequivocal 
conclusions about the genotype (e.g., motivation), and vice versa 

(13). 

Wc have already indicated that motivational tendencies are ulti¬ 
mately "behavioral” if this term is taken in a wider sense, and that 
the concept of drive is here conceived in an entirely operational 
fashion, in that the verification of a statement about the presence 
or absence of a certain drive would always liave to be based on 
behavior observations. But if specific observable behaviors arc, as 
■vve have seen, apparently ‘‘independent" of underlying drives, how 
can wc make such verifications? The answer is that our knowledge 
of motivation is established as the result of a complex process of 
reconstruction or inference, utilizing the most minute cues as well 
as gross features of behavior. Sometimes minimal cues which could 
easily be omitted from a description of overt behavior may even 
be given more weight than the conspicuous behavioral features. It 
will always he some form of behavior, however, by which the aggres¬ 
sive person, using the technique of friendliness, will under certain 
conditions reveal his aggressive motivation. 

In a complete description of personality, both aspects, the manifest 
as well as the motivational, must necessarily be included. In a cer¬ 
tain sense, motivation is more important than manifestation since it 
will determine the course of behavior in the long run and thus furnish 
better possibilities for explanation and prediction. On the other 
hand, the ways in which motives are manifested are of utmost impor¬ 
tance in diagnosing the interrelatedness of the various motivational 
tendencies. Only by learning about the relationships of the two 
aspects in all their complexity ran we hope to use behavior as an 
accurate diagnostic symptom. John would be a different person 
had he openly displayed rather than repressed his aggressiveness, 
and he would also be different if his lack of overt aggressiveness 
reflected a lack of covert aggressive tendencies. 

The drives are here not conceived as faculty-lilce .substantive unit.s 
or vital agents. Neither are they to be considered as rigid and 
permanent factors in personality such as McDougall’s instincts. The 
concept of drive implies a type of construct which may most eco- 
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noinically and fruitfully integrate behavior data so that patterns of 
cause and effect may be recognized within the personality. Further¬ 
more, in many instances a motivational tendency will be found to 
he flexible and shifting though it is more stable than behavior 
incidental to transient situations. 

For a wide variety of problems we need not he concerned about 
the degree to which a certain motivational tendency may be innate 
or acquired in an earlier or later stage of life. Thus even what the 
psychoanalj'sts call “reaction formation”** will be treated in the same 
way as any of the more fundamental dynamic tendencies. 

Generally, psychoanalytic terms refer to "deeper motivating” 
levels of personality than those represented in our material. Part 
of this difference is due to the fact that drive ratings were in our 
case introduced primarily as a help in organizing self-reports and 
behavioral data. Individual differences regarding these forms of 
expression can probably not be adequately analyzed in terms of 
motivation levels as remote as those considered by psychoanalysis, 
without having previously ascertained the rules by whicli these levels 
arc tied to levels closer to behavior. The concept of drive, as wc arc 
using it, stands somewhere in between overt behavior and the explana¬ 
tory level which psychoanalysis attempts to reach. 

C. Alternative Manifestations of Motivational 
Tendencies 

Aside from the statistical independence of the manifest and the 
motivational aspect, there may be another feature which could 
render ;i reference to the pattern of drives which underlie overt 
beliavior verj' dcsiiable from a researdi point of v'icvv. Drives 
may be conceived as comparable to the few factors found by f.ictor 
analysis to accoimt for many apparently ilivcise abilities. Tliat is, 
a comparatively .small number of drives in a particular combination 
may account for a wide array of behavioral manifestations. Each 
drive would tlien be linked to several such manifestations. Fui tliei- 
inorc, the manifestations might be different from time tn time, or 
from individual to individual, within the total range of po.ssibilitie.s 
of manifestations, in accordance with the rest of tlie internal or 


'Uiuler Inaction foiinntion wc understand a pcmianent alteiation of bclia- 
vioi' a-s jirufecHoj] against anxiety or conflict (5). 



i30 


GTiNimc PSYCHOLOGY MONOGRAPHS 


extcrnnl conditions co-detennining beliavior. In other words, there 
iiiaj' be alternative manifestations.® Common observation, and scat¬ 
tered information and theory in ps 5 'chology and psyclioanalysis, 
tell ns that a certain striving may find either this or that manifesta¬ 
tion, or both of them.^ More often drives are associated with several 
possibilities of expression. To anticipate one of our findings, a strong 
drive for Aggression or Recognition would manifest itself, depending 
on inner or outer circumstances, either in overt and successful social 
activities or in tenseness- Dynamic concepts, as Lewin points out, 
"circumscribe a whole range of possibilities of manifestations” (12). 
To come back to a previous example, aggressive behavior as well 
as overtly friendly behavior may serve destructive tendencies. The 
determination of the specific manifestation of a drive probably 
depends on the particular pattern of drives together wiiii environ¬ 
mental factors, 

On the other hand, it will also be shown that one and the same 
manifestation may be related to different drives; in other words, 
that it may have different dynamic significances. By means of a 
network of correlations—straight, partial, and multiple—the rein' 
tionships between assumed underlying dynamics nnd manifcstiitions 
will be analyzed (Chapter VII), showing in detail "that a complex 
society permits vars'ing significance to be attached to similar be 
haviors and similar significance to diverse behaviors” (14, p. 270). 

As a result of the reorganization of the behavior data in terms of 
ujiderl 3 'ing dynamics, apparent inconsistencies of behavior may he 
reconciled. To quote Allport: 

A (lee|)er cnnsistcncy may often underlie superficially discor¬ 
dant acti\'ities. . . . (A) root i|iialily may ‘'ex|)luin’' tlie incon¬ 
sistency in one's expressive traits, (and) at the same time explain 


^The author has hecome especially aware of the principle of alternative 
manifest.uion of underlying motives, in connection with psychoanalysis (sec 
Freiikel-Hi imswik, E., 1. c.). As pointed out by Egon Ilriinswik, ("Thi' 
J'unnnl Slriictiiri’ of Psychology" Encycl. of Unified Science, vol, II in prep,) 
the major objective criCeiin for units of action in psychology, such as tlio.se of 
Talinan, Hunter, Hull, and others are explicitly or implibitly based on a 
recognition of “vicarious functioning” of pcrccptunl cues or behavioral means 
relative to some focal variables. 

‘Another aspect of alternative manifestation is suggested by H. E, Jones: 
“One child may contribute marked galvanic reactions for a certain intense 
.stimulus; another may show marked overt responses; and still nnother may 
react in both .spheres of expression” (7). 
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ulinosL everyihini' else in his naUirc, seivinR lo reconcile other 
nppnrcnLly discoidant habits, liaits, anti attitudes. For sticli a 
cnJcUnaJ trait, Wertheimer has proposed the dc-si/tnation “radix”. 

The radix may never be sought on the activity level, for it lies 
at the root of activities. And, however inconsistent activities 
may seem to he, they arc congruent so long as they spring from 
the same root” (I, p. 357). 

Wliereas mfinifest behavior, if taken at its face value, stands for 
nothing but itself and describes only one expression, dynamic concepts 
may stand for complex patterns of data whicli they thus help to 
integrate. 

By discounting incidental effects of transient situations, and by 
regrouping the forms of behavior in terms of the dynamics they 
have in common, ratl»cr than in terms of expressional techniques, 
M'C may arrive at a level of abstraction which would offer much 
greater chance for the discovery of general rules, or laws, of 
personality. 

Some authors, who also agree that wc sliould start from some 
thing wliich is more comprehensive than specific manifest bcliavioi, 
argue in favor of a kind of total score based on a Rummation of 
specific items. It would, however, oversimplify miittcrs if wc re 
garcled a drive as the mere summing up of a variety of behavioral 
manifestations. The fact that certain manifestations may probably 
fully substitute for others renders the intcrrclationsliips of mani^ 
festations much more complex than would be expressed in the con¬ 
cept of summation. Due to the principles of alternative and of 
minimal (inhibited) manifestation, such a procedure would offer 
little in tlie way of finding what is dynamically significant. Sliort 
sample observation of two children may come to similar or even tlie 
same results in regard to many gross features of behavior, although 
the dynamic situations are quite different and lead to different prog¬ 
noses of the two cliildren. 

Wc agree with Murphy, Murph}', and Newcomb in this point. 
"Much confusion in the measurement of personality can result from 
the attempt to define the end result of many traits by assuming that 
tlicir results are somehow ‘pooled' at the level of overt behavior.” 
"Sympathy at the level of direct observation may arise from all sorts 
of different causal factors functioning at another level” (14, p. 302), 
"We liave tlierefore to conclude that in relation to many problems 
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in social behavior the usual procedure in working from the simple to 
the complex has led to difficulties. The varieties of behavior may be 
simply and dearly defined and reliably measured, yet fail altogether 
for purposes of prediction* This often occurs because what is 'sim¬ 
ple' as ordinarily conceived is not ‘central’” (14, p. 306). If we 
want to have a psychology of personality within which essentials 
are caught, relations arc found, predictions arc possible, we cannot 
.avoid consideration of the “central.” 

Since the concepts of motivation arc used here as generalized, 
abstract, inferences from the particularities of situational beliavior, 
the question regarding specificity versus generality of personality 
variables should be mentioned briefly. G. W. Allport, Murphy, 
et ah, Stagner, and others in discussing this problem on the basis of 
the available empirical material assume that there are variables of 
significant generality on the motivational level. 

"That there .ire some factors common to many kinds of social 
behavior is beyond any doubt. The experiments of matching 
voice, gnit, handwriting, trait scores, and personality sketches in¬ 
dicate, however, that the central forces are greatly deflected, and 
diversely so, as they influence the various helmviors. Common 
cores of personality seem to have b^cn more successfully seen 
in terms of certain conceptualized organizational trends than ns 
all-pei'iTieating traits of objectively mensurable type,’’ (14, p. 

869.) "Our case for the existence of traits, therefore, iniist be 
worked out on the assumption that they correspond to implicit 
gencratized responses or response tendencies, not given directly 
in behavior, but abstract.ilile from behavior by an observer who 
is willing to interpret these spccilic responses in terms of their 
signiliraiicc for an implicit pattern, the existence of which can 
only be inferved.” "Also, we find that the person who uses now 
one, now another of these devices may still be acting in a psycho¬ 
logically consistent mannei with reference to some subjective 
pattein of l)eliavior" (17, pp. 117-118). 

Our drives arc on the level proposed by both of these authors. 

G. W. Allpoit likewise assumes general tendencies in individuals, 
but doubts the value of abstraction of the type of ‘’needs” or drives. 
In connection with his discussion of Murray he writes: 

"Two men, for instnnee, may hr animated by n strong need 
for abasement; one perhaps becomes a sexual masochist, the 
other a well-disciplined monk. Doe.s it not seem unnecessarily 
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abstract to assume one common need in these cantrasinig cases?" 

“Tlic need is not one fur abasement in the abstract, but for a 
special, peisonalizcd form of sclf-surrender, in which the actones 
play an integral part with the need” (I, p. 2+0-241). 

We consider his argument important. In fact, the relation between 
drives and actones (i.e., the behavioral manifestations) will be our 
main problem. But still, abstract as these variables may be whicli 
disregard the behavioral specificities, in another sense they can be 
rather specific, Tliis can best be illustrated by referring to data such 
as dreams, fantasy, or the liistory of the individual. Without postu¬ 
lating the need for abasement in both the sexual masochist and the 
well-disciplined monk, we would wonder why they both have the 
same fantasies, and we would be unable to relate to tlicir person¬ 
alities their similar traumatic experiences of childhood, a circum¬ 
stance liighly probable in view of our general clinical knowledge. 
The differences in their behavior could probably be accounted for 
in terms of some other specific dynamic variables. In sliort, motiva¬ 
tional tendencies arc general and abstract only as far as the behavior 
from winch they are inferred is concerned, but they have a specificity 
of their own in view of which behavior seems general and ambiguous 
in its meanings. 

D. pRonr.EMS of Appro/\cm to Motivational Tendenciiss 

We arc using the term “drive” for consistent tendencies manifest 
in alternative and even inconsistent behaviors. With the physiological 
approach to drives pmctically limited to such basic biological tissue 
needs as hunger or sex, there seems no other way to approach 
motivational tendencies than by inference from cxtcrniil facts. In 
some cases such inferences are made from the history of the indi¬ 
vidual (c.g., in tile case of psychoanalysis) (4) or from tlic actual 
stimulus situation (c.g., when deprivation from food for a certain 
length of time is taken as a substitute for direct knowledge of tlie 
State of hunger), In other cases motivation is inferred from certain 
actions and results which have been found to issue from the indi¬ 
vidual (e.g,, ft'IcDougall's system of instincts, or Murray’s concept 
of needs). Some of the approaches suffer from the fact that be¬ 
havior trends arc, in an almost postulatoiy fashion, projected directly 
back into the subjects as motivators, without due consideration of 



134 


CnNETIC PSYCHOLOGY MONOGRAPHS 


the ambiguities inlieient in the relationships between drives and 
behavior. 

The fact that empirical research in personality has so far paid 
comparative!}'^ little attention to motivational tendencies which are 
not directly biological, is probably due to the methodological difficul¬ 
ties in approaching them. 

One possibility of approaching the motivational level may not 
seem to have been sufficiently exploited; that is factor-analysis. But 
objections similar to those which we have raised against the use of 
summation scores as a substitute for motivation variables, may be 
raised against the use of factor analysis in this respect. There is 
the fundamental difficulty that factor analysis dealing with clusters 
of variables offers no way of handling the problem of alternative 
manifestations. 

Likewise, tlie experimental method docs not seem to be the ideal 
approach to motivation. Experiments, like behavior observation, are 
limited to particular situations; the circumscribed observation afforded 
is usually not adequate for an accurate diagnosis of motivation. 

Therefore, the present study did not have much choice in select¬ 
ing methods by which to approach the motivational personality of 
adolescents, Essentially, die procedure consisted in inferring motiva¬ 
tion from behavior observed in a wide variety of situations. “Intui¬ 
tive” judgments about motivational tendencies were obtained in the 
form of standardized ratings from a number of judges well acquainted 
with the adolescents. These ratings, alongside of other, more ra¬ 
tional, forms of inference about motivational tendencies, were 
utilized as a guide to dynamic personality. 

By using intuitional inference instead of explicit inference, free¬ 
dom was granted to the judges to utilize minimal cues alongside 
with conspicuous ones, and so permitting alternative manifestations 
when present, to exert influence. 

Like all inferences, intuition has the general character of a 
hypothesis based on observations, rather than the character of an 
observation. It thus contains more of the clement of subjectivity 
than a behavioral observation is supposed to possess. Synoptic 
understanding and empathy required on the part of the rater leave 
comparatively wide latitude to personal attitude and bias. This 
implies that the problem of statistical reliability (inter-rater agree- 
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nient) will be the more urgent in the Cfise of motivational ratings, 

Furthermore, if we wish, as we do, to remain strictly within the 
limits of objective psychology even in the use of the essentially 
inferential data, we must recognize that the cues which have played 
a part in determining the raters' judgments cannot be adequately 
ascertained from their own statements about the cues they felt they 
used. Rather, these must be ascertained from a correlational analysis 
of the relation between motivational ratings and observed behavior.® 
The mechanics of tlic clinical intuition underlying motivational 
ratings may thus be reconstructed, at least in part, on an objective 
basis. 

Justification for tlic use of motivational ratings must come largely 
from the results of correlational analysis. If it should tuin out that 
self-reports and other projective data correlate higlier with drive 
ratings than witli situational data, or if multiple correlations or 
I'elatcd techniques prove that the drives are more closely related to 
“families” of behavior manifestations, whereas previousl)' available 
conceptual tools furnish no such possibilities for organizing behavioral 
data, then we may be entitled to raise drive ratings from the status 
of a preliminary and tentative technique to tliat of a crucial point 
of reference with definite functional significance. 

A pi'ocedure thus outlined would follow a course soniewliat 
opposed to tile customary type of procedure. In the use of be¬ 
havioral ratings, the variables of observation are explicitly known 
and explicitly defined to begin with and all the implications and 
correlations may or may not be supplied as a more or less desirable 
addition. The meanings of motivational ratings, on the other hand, 
are not explicitly delineated; they represent interpretations, not 
denotable data. There is no meaning in these ratings, as far as 
objective psychology is concerned. Thus a first essential task is the 
determination of their meanings from their relationships to the more 
primary, moj'e dcnotable data. 

"With respect to a closely related problem, Miii|ihy. Murphy, and New- 
conih liave this to say: “But if there are 'levels' of personal chai actei istics, 
sonic of which are more easily oliserved hut piolialily less iinportniit than 
deeper ones Avhich exert a constant dircctiiiK foicc upon personal Ijchavior, 
we arc in need of a clearer hypothesis as to what these ilecper forces are, 
how thc 3 '’ express tlieniselyes in external olisci's'ed trends, and liow tlie 
lucaMirenient of the latter may guide ns in the understanding of the former'' 
(14, p. 303). 



136 


GRNn’riC PSYCHOLOGY MONOGRAPHS 


The utilization of intuition and of related free forms of interpreta¬ 
tion in psychology is by no means an innovation. It is the standard 
procedure of clinical psychology, in its evaluation of single cases by 
single clinicians in terms of motivational patterns. Tlie motivational 
ratings discussed above could as well be called "clinical ratings.” 
Their advantage over the customary clinical judgments is, however, 
fourfold. First, the use of a rating scale permits quantification. 
Second, several judges can be used simultaneously, giving judgments 
in comparable terms, so that their "average hypothesis” enn be used 
instead of hypotlieses of a single judge. The problem of reliability 
can thus be approached. The clinician uses the "bias” of one 
observer, namely of himself; in our case it is the average and thus 
the more impersonal "bias” of several observers. Third, the clini¬ 
cian relies on assumed relationships between cues and interpretation 
and often tliese assumptions of relationship arc made only implicitly; 
here an attempt is made to analyze objectively the cues which have 
determined the interpretations of the raters. Fourth, the number of 
subjects can be increased, with comparability of measures maintained. 
Ill consequence, statistical treatment is feasible. 

E. Murray's Study of Needs 

A recent study in personality using drive ratings on a large 
scale and in a systematic fashion is Murray's Harvard study (150. 
He strongly emphasizes the importance of "central” underlying 
dynamics as contrasted with "peripheral” manifestations in overt 
behavior. The writer derived much stimulation from i\'funay’.‘5 
book, yet the procedure in this study differs in many important 
points from hi.s, In spite of his clear view of tlie problem, in practice 
he does not always avoid conceiving of "needs” as intra-personal 
forces directly corresponding to certain classes of extra-personal be¬ 
havior effects and identified with them. Sometimes the two levels 
are clearly differentiated and the dynamic forces even thought of as 
not capable of being included in a behavioristic or operational scheme. 
For these two reasons he does not place what seems a necessary 
emphasis on the empirical analysis of the interrelationships between 
drives, as inferred from behavior at large, and the itemized be¬ 
havior' manifestations upon which the inferences, at least partly, are 
based, In the same vein Murray sometimes assumes a priori the 
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validity of inferences about drives which can he obtained from 
fantasy or from overt behavior. 

In the type of approach outlined above, however, the inferences 
about drives are based, implicitly or explicitly, on behavior, and are 
afterwards subjected to a statistical analysis of meaning in terms of 
behavior. After thus being objectively related to behavior, they are 
utilized for their cardinal purpose, which is the validation of self- 
reports and projective material. Our procedure tlius runs in a 
direction contrary to that of Murray, who presupposes knowledge 
of the meaning both of the drives and of the projective material. This 
may in part help us to understand the relative scarcity of quantitative 
data concerning problems of validity in Murray's book. 

Subsequent attempts to quantify Murray’s approach have likewise 
not withstood llie temptation to identify needs and manifest behavior. 
The concept of "manifest drive,” summarizing common features in 
overt behavior, is an example. In failing to transcend the description 
or direct categorization of behavior, it loses one of tlie main advan¬ 
tages to be gained from the concept of drives. It still takes behavior 
at its face value. The concept of manifest drive, indeed, obscures the 
fact that drive and manifest behavior refer to qualitatively different 
levels of abstraction, not merely to different degrees of generality or 
comprehensiveness. Not before we have conceived of behavior as 
a varying alternative set of expressions or “techniques” in the service 
of inferred motives, have we adequately introduced the concept of 
drives. 

Iji the ratings of "manifest needs” used by Sanford,® behavior is 
taken at its face value. Yet the ratings arc based on longer observa¬ 
tion and items yield interesting behavioral syndromes to which wc 
shall refer later. Furthermore, Sanford compares manifest needs 
displayed in behavior with needs inferred from fantasies. The 
correlations arc found to be low. The assumption underlying this 
study is that closer relationships could be found only by comparing 
projective material with "central” (as contrasted with "manifest”) 
drives. Some indications in this direction will be presented in Chap¬ 
ters IX and X. 

“The author recently had the privilege of reading the chapter on syndromes 
from the manuscript of the forth-coming monograph, Sluilirs hi Child Drvcl- 
optiicnl, by Nevitt Sanford (in press—Society of Research in Child Develop¬ 
ment Monograph). 
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F. The Present Study 

The California Adolescent Growth Study collected over a number 
of years the following main types of standardized data: Physio¬ 
logical and physical measurements, achievement tests, ratings by 
adult raters of the subjects’ behavior in social situations, judgments 
by classmates (reputation records), the subjects’ self-reports (e.g,, 
Adjustment Inventory, interest, and attitude tests), and “projective” 
material (c.g., stories, compositions, art products). 

The present writer was interested in interrelationships among 
these data and especially in the relationships between the observed 
behavior of the children and their direct and indirect self-reports. 
Correlations between such sets of data have been found, on the 
whole, to be rather low; the meaning of the self-reports tlms remains 
unclear.'^ This finding may not seem altogether surprising if one 
considers that these two sets of data reflect different aspects of the 
personality. 

By a preliminary study of the qualitative, free comments made by 
the observers, which clearly seemed to refer to motivation as an 
explanatory principle, the present writer was led to believe that 
an important clue for uncovering relationships might lie in tlie 
reference to these fundamental characteristics of the subjects’ per¬ 
sonalities, In the present studj'^, ratings of “drives” were used as a 
more systematic measure of the opinions which found partial expres¬ 
sion in free comments. These interpretative ratings were based on 
wide knowledge of the children’s behavior, excluding, however, in¬ 
direct performances such as self-reports and projective materials, in 
order to maintain the independent status of these for purposes of 
comparison. An opportunity for approaching the motivational level 
is offered in longitudinal studies such as the California Adolescence 
Study, where children arc observed over a long period and become 
verj' well known to the observers. 

Murray’s book (15) had just coiUe out and seemed to furnish an 
adequate set of categories which could be used to characterize the 


'PointiiiK tow.iicl the consistency of these reports and their low validity, 
Vernon, howevci, coitcliidcs "the self-ratiiiK tests do iiicasiire soincthingi 
though not perhaps what the authors of tests gencially asMirne.” P, E. 
Vcinnii, 'I he assessment of psychological qualities by veil)al methods, d/r./. 
Rrs. Coiinc., 1938. 
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motivational personality- From Murray's list of needs a selection 
of nine categories was made with minor modifications. The cate- 
goiics selected were those which seemed to possess the greatest 
promise for serving as foci of reference for the manifest data collected 
in the Adolescence Study- 

This list, including brief definitions (see Chapter 11), was given 
to three members of the staff well acquainted with the adolescents 
over a period of years- They all had participated in cliavacrcrizing 
the adolescents in free comments. The three judges were asked to 
rate the subjects (see Chapter II) in terms of this list, thus reor¬ 
ganizing and completing the picture they had laid down previously. 
They were asked to forget about manifest behavior and to group 
the children according to assumed motivation rather than according 
to similarities of displayed techniques. The extent to which our 
results are limited to a group of adolescents only and even to a group 
of adolescents in a specific cultural set-up and the extent to wliich 
they arc more generally valid will have to be decided by comparison 
with further studies. 

TIic evaluation of these drive ratings proceeded in the following 
five steps. 

First, the agreement between the independent judges (which is one 
aspect of the reliability of the ratings) was computed (Chapter III). 
Differences of opinion about the subjects arc discussed in the light 
of (<r) tile judges’ conceptions of the drives, (i) tlicir (the, judges’) 
personalities ns diagnosed by additional ratings made especially for 
this purpose, and (r) their emotional attitudes toward the children 
(Chapter IV). 

Second, drive r.atings were statistically correlated with one another 
(Chapter V). 

Third, the average ratings from the three judges arc correlated 
with ratings of nwnifc.st behavior in order to find the objective 
meaning of the motivational ratings. One group of ratings of mani¬ 
fest behavior was selected from ratings of social behavior in specific 
situations. A second group of ratings deals with manifest, but more 
constant, general traits and attitudes of the subjects. The hypothesis 
of complex relationships of the eitlicr-or type between drive ratings 
and ratings of manifest behavior w’as borne out by using the results 
of multiple correlation technique. Various other statistical means, 
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including correlations bctw'een individuals, were also employed 
(Chapters VI, VII and VIII). Furthermore, whole drive-patterns 
are compared with behavioral patterns. 

Fourth, drive ratings validated in terms of beliavior are correlated 
with self-reports of different kinds, direct and indirect. The direct 
arc represented chiclly by the "Adjustment Inventory," the indirect 
by evaluation of projective material. It was hoped that motivational 
ratings might furnish the necessary bridging link between behavior 
data and self-report (Chapters IX and X). These correlations 
will be crucial in showing the predictive value of the drive ratings 
for reactions of the children, other than those reactions used for 
inferences of the drive ratings. On the other hand, these correla¬ 
tions may throw light on the meaning of the self-reports. 

Fifth, a brief and very sketchy account is given of some relation¬ 
ships of the rated drive patterns of the children to environmental 
data such as attitudes of parents toward the child, their "social 
mobility," etc, (Chapter X). 

In conclusion, the present study uses statistical methods in a domain 
which until recently has been chiefly reserved to the clinical, idio- 
giaphic approach. The attempt is thus made to combine exactitude, 
charactci'istic of the statistical approach, with the intuitive iii- 
sightfulness, characteristic o-f the clinical approach. The general 
tendency of this study is thus in line with those forms of investigation 
which tend to emphasize those objective, though sometimes remote, 
features of behavior which are most significant for the individual, 
rather than the most obviously, conveniently and safely observable 
features of behavior (21, 22). The aim of the study is to contribute 
toward the establishment of a motivational psychology in which 
drives arc objectively and quantitatively defined. 



II. PROCEDURE 

A. List of Drives and Method of Rating 


The nine drives mentioned in the Introduction, adapted from 
Murray’s list of “needs,” were deiined as follows:® 

(J) Drive for eit/Zoi/orny 

Striving for buicprudnicc and freedom; desire lo he free Irom 
social tics, to shake off inlliiciicc, coercion, and restraint; rela¬ 
tively little care for conventions and gi-oup ideology; tendency 
to act as one pleases. 

(2) Drive for Social Ties, Social Accepiniice 

Desire lo be generally ivril-likcd; to conform to ciistoin, to 
join groups, to live sociably, to he acce|)ted by a group in any 
form, to make contacts. 

(3) Drive for Ac/iieveiiieni 

Desire la nllaifi a high slaudard of objective nccoinplishnierils; 
to increase self-regard by successful cxcMcise of talent, to select 
hard tasks; high aspiration level. (Rating scale starts from 
“no desire to accomplish something outstanding'’ and ends with 
“excessive demands on himself,") 

(4) Drive for Rrcogiiiliou 

Desire lo excite Praise and coinineiidalioiij to dcineind rcspeclj 
social approval and prestige, honois and fame. 

(5) Drive for Abaseincnt 

Tendency lo scif-dcprcciation, self-blame or heUlllcmefit; to 
submit passively to external forces, to accept injury, blame, criti¬ 
cism, punishment; tendency to become resigned to fate, to admit 
inferiority and defeat, to confess, to seek pnnisliment and mis¬ 
fortune; Masochistic tciulency. 

(6) Drive for Aggression 

Desire lo deprive others by belittling, attacking, ridiculing, 
depreciating. 

(7) Drive for Snccoravce 

Desire for support from outside; from people, institutions, or 
supernatural agencies, 

“Seven out of the nine drive items are taken over almost literally from 
Murray, Out of the remaining two, for one the name is changed (“Social 
Tics” Instead of Murray',s "Affiliation”) and the other, the "Drive for Es¬ 
cape” is elucidated in a partly different manner. The items were chosen 
on the basis of their promise ns a help in organizing and validating some of 
the material available. No claim is made lo completeness, balance, or basic 
charactci of this selection.' 
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(i) Drivi’ for Conlrol {Dom'ninncc) 

Di'siri' /o control one’s human environment, hy suggestion, 
liy persiiasiun or command. 

(9) Drive for liscape 

Tendency to escape afl unpleasant situations; to avoid blame, 
hardship, etc,, to project own failures on otheis or on ciicuni- 
stances; to gain immediate pleasure with inability to postptme 
pleasiii'c; use of fantasy, etc. 

This list neither claims to be a complete representation of motiva¬ 
tional tendencies, nor can the various categories be expected to be 
independent of one another. A discussion of the latter problem will 
follow in Chapters V to VIII. These preliminary definitions do 
not provide a complete indication of the nature of the drive categories. 
This will be dcteriTiined in greater detail through a posteriori amilysis 
of the results undertaken m these chapters. 

The motivational factors can be, and in cliiiical practice com¬ 
monly arc, used to describe dynamic tendencies whicli differ in per¬ 
vasiveness, “slrcngeh,'’ or urgency for different individuals. A 
fundamental assumption of the following study is that these indi¬ 
vidual diffei'cnccs can be translated meaningfully into a statement 
that one individual has more drive for Abasement or Aggression tlran 
another individual. 

Each drive tvas to be rated on a five-point scale. A rating of "1” 
was to represent the highest degree, a rating of "5'’ comparative 
ab.scnce (lowest degree) of the drive in question. 

The ratings were made in written form by the three judges inde¬ 
pendently. The material presented in this monograph is based on 
these independent ratings averaged for the three judges except when 
the interest is in the individual differences between the single raters. 

Several months after the original ratings had been mnde, the three 
judges discussed, in a joint meeting, the rating of each case with 
the purpose of obtaining a single rating on each drive to which they 
all could subscribe. This procedure is similar to that used in Mur¬ 
ray’s diagnostic council. These “conference ratings" are, Iiowcver, 
referred to only occasionally in this study for purposes of comparison. 

In the definitions given to each of the drive variables, one phrase 
is not meant necessarily to imply the next, but is rntlicr to be under¬ 
stood as one of many possible alternative manifestations. Such a 
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manner of exemplification is necessarj' wherever an item specified 
on the motivational level has to be tied to items specified on the 
behavioral level. The casual character of the definitions is intended 
to prevent the notion of the drives from becomiitg too rigid in be¬ 
havioral terms. Its purpose is rather the opposite, namely, to loosen, 
in the raters' conceptions, any explicit or implicit notions of constant 
relationship between drive and manifestation. 

A possible objection may he that anticipating the principle of 
alternative manifestations is a begtiing of the question. Oi‘ it may 
be said that the implied functional unity of each drive in our list 
is a thing to be proved rather than to be assumed. Our answer is 
that the procedure is ultimately to be justified by its results. If the 
raters are capable of giving ratings which can stand the requirements 
of reliability and validity, something of functional .significance must 
have been captured by them, tliough the exact naming of whatever 
has been caught may be open to further discussion. Thus far they 
arc tentatively named after their main family of manifestations, e.g., 
tile "drive for Aggression” is named after overt aggressive behavior 
in the customary sense of tlic word, which, however, bv no means is 
its only or necessary expression. It is even possible that the drive 
for Aggression may come out In a disguise of manifestations which 
normally would be displayed by a "succorant” individual. Wherever 
"succorance” is only a "technique,” the drive bcliind it is not suc- 
corance but another form of motivation, which will ultimately reveal 
itself in a set of behavioral consequences adequate, moie or less, to 
its basic intent (sec Chapter VI). The distinction hetween aggres¬ 
sive behavior as a de-scriptivc variable and drive for Aggression as 
an explanatory variable, is thus fundamental. 

In place of written instructions, the conception of the drive ratings 
as described above and in the Introduction, was discussed with the 
three raters at number of meetings preceding the actual rating 
procedure. In fact tlic judges took an integral part in developing 
and clarifying the procedure and the meaning of the drive ratings. 

As lias been anticipated above, the judgments were to be based 
upon direct contact with the children, .and not upon indirect sources 
(such as self-reports, fantasy material, etc.), in order to relate the 
latter by means of the drive ratings, to the personalities of the 
children. This restriction was possible as tlie ratings were made 
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before a systematic study of the material for the whole group by 
the raters had begun. The lating scale was used as a means of 
summarizing what the judges "privately” think, or what their 
hypothesis was, about cacli subject, or what they otherwise would 
have used only in writing up an interpretative case study of indi¬ 
viduals whom they observed over a long period of time. 

A number of specific points relevant to possible misunderstandings 
were especially emphasized. 

Thus it was agreed that actually attained status, per se, should 
in no case enter the drive ratings. As a result the ratings on the 
drive for Recognition, for example, do not necessarily describe the 
actual prestige or social status which characterize the position of the 
child relative to the group, but describe rather how strongly the 
child is motivated by the goal of prestige. Such an urge may some¬ 
times be openly displayed; in other instances, however, it may be 
blocked from any behavioral outlet, except for a few indirect and 
subtle "minimal cues," due to interference enforced by inhibition, 
fear of failure, and other antagonistic forces. For instance, in judg¬ 
ing a person's desire for affiliation, one need not consider tlie fre¬ 
quency of contacts actually carried through, nor even the frequency 
of the more or less tentative attempts In this direction, but should 
rather summarize one's "intuitive” Impression of the underlying 
social urge. (Actually in our previous example of John, a high rating 
was given by all the three judges on the drive for Recognition as 
well as on the drive for Social Tics. This occurred in spite of his 
low behavior ratings on actual "social participation,” "interest in 
social activities,” and attempt to "gain recognition and attention.”) 
In contrast to the behavioral ratings, the description was not to be 
guided by similarities or dissimilarities of displayed techniques but 
rather by similarities of inferred motivation. 

Anotlier specific point was the following; drive ratings of the 
same person may seem to contradict each other. For example, a 
subject may have a strong need for Aggression, which in its turn 
may lead to guilt feelings resulting in a need for Abasement. Thus 
it is quite possible for a person to be rated high on both Aggression 
and Abasement, 

As stated in the Introduction, the list of drives as used in our 
study refers to a level of personality which stands behind the surface 
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of overtly displayed social tecliniQues but which is not as remote from 
behavior as the psychoanalytic concepts.® 

B. The Subjects 

Our subjects are members of a group of about 150 pupils of one 
of the large coeducational public schools in Oakland, California.^® 
These children were studied from the fifth grade through gradua¬ 
tion from high school. When they left high school, their average 
age was about 18. 

Since for practical reasons the plan originally was to keep the 
sample limited, ratings of the nine drives were obtained for an 
experimental group of 95 adolescents, 49 boys and 46 girls. An 
effort was made to select these in a random fashion. 

All material reported in this study is based on our experimental 
sub-group of 95 subjects unless otherwise indicated. 

After most of the con^putations had been made, it was decided 
that drive ratings should be obtained for the whole group. Thus 
the remaining boys, 33, and girls, 40, vi'erc rated in tlie same manner 
as the original group. The representative character of our experi- 
mciital sample is demonstrated for boys and girls in Table 1. The 
frequency distributions of drive ratings of our sample are compared 
with those of the wliolc adolescent group. The similarity between 
experimental and total group can be seen at a glance. 

°In more detail: the chief differences between our list and the clnssificntion 
of instincts as suggested by Treuil is given by the follnwiiig two facts: (I) 
Sex (“Eros") is included, if at all, only in what inny be the siibliinateJ form 
of drive for Social Ties. The chief reason for this omission lies in the fact 
chat the self-report test, the validation of which was the author’s original 
interest, did not contain much direct reference to sex. (2) Because of the 
fact that the “instincts’’ in the psychoanalytic sense may be said to be defined 
in terms still more remote from behavior than the present list of drives, 
aggressive, sclf-dc.stroying and regressive impulses which are labelled in our 
list Aggression, Abasement, Succorance, and Escape may all be classiRed 
under the heading of the so-called “death instincts." 

The drive for Achievement and Recognition primarily repicscni the .self- 
pre.scrvative impulses which, aside fioin safeguarding biological integrity, 
Rnd a more subtle expression in the direction of fultilling an "cgo-idcal.” 
In an eailier phase Freud has used the term cgo-inslincts as opposctl to 
id-instincts to characterize these kinds of tendencies, Striving tow.'ird 
Achievement and Recognition as well as the drive for Social Ties (Aflilintion) 
arc furthermore, according to psychoanalytic thcoiy, to be considered as sub¬ 
limations of the Eios-instinct (6, 6/i). 

"'The Adolescence Study selected children from five elementniy ischools in 
Oakland who signified their intention of going to the junior high school 
selected as the center of observation and whose families .agreed tn cooperate. 
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TABLE I 

Per Cent Fkkouency DisTRinurioNs of Drive Ratings^ 

Experimental Group Total Gioiip 




1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

Aiitonomj’ 

B 

4 

33 

44 

16 

4 

9 

23 

44 

20 

5 

G 

2 

20 

57 

17 

4 

' 3 

18 

46 

28 

4 

Social Ties 

IJ 

•i 

28 

35 

17 

11 

10 

32 

36 

16 

6 

G 

13 

48 

31 

9 

0 

10 

46 

37 

7 

0 

Acliicvemont 

D 

2 

32 

39 

23 

4 

5 

34 

40 

16 

4 

G 

4 

17 

41 

27 

11 

5 

19 

39 

31 

7 

Recognition 

B 

9 

35 

31 

17 

8 

13 

37 

29 

16 

6 

G 

13 

24 

35 

24 

4 

12 

25 

33 

24 

4 

Ali.iseinent 

B 

7 

22 

26 

35 

U 

S 

29 

29 

27 

10 

G 

2 

24 

37 

26 

11 

2 

20 

41 

27 

9 

Aggression 

B 

13 

15 

40 

22 

11 

10 

22 

33 

26 

9 

G 

S 

28 

30 

22 

11 

8 

27 

27 

25 

13 

Succornnee 

B 

6 

23 

45 

24 

2 

13 

23 

46 

18 

1 

G 


39 

33 

20 

0 

9 

32 

37 

23 

0 

Control 

B 

& 

25 

46 

13 

8 

7 

26 

42 

18 

S 

G 

13 

35 

28 

21 

4 

10 

27 

30 

27 

5 

Escape 

B 

IS 

35 

26 

25 

0 

14 

34 

31 

20 

0 

G 

7 

46 

22 

17 

9 

6 

37 

32 

20 

5 


*Tlie scores -were grouped in the following way; 1 = 1, 1.3; 2=17, 2, 2,3; 
^~2,7, 3, 3.3; 4=3,7, 4, +.3; 5=4,7, 5. This ai-rangeinent was made neces¬ 
sary because of the odd number of discrete scores due to the averages of 
three judges' scores. 

In order Co determine more precisely the representativeness of 
our sample ivith respect to the drive distributions, chi square coeffi¬ 
cients were computed using the frequencies of the total group as 
theoretical frequencies and those of the sample as the observed 
frequencies. The greatest discrepancy is that of the drive for Escape 
in girls. But even here the probability of obtaining a greater dis¬ 
crepancy due to chance is .05, (These probabilities range from .05 
to .97 Avith a mean of .54 for girls and .39 for boys.) The distribu¬ 
tions of the samples, therefore, do not deviate significant!}' from the 
distiibutioiis of the total group. A further confirmation of the repre¬ 
sentative character of our main sample may be seen in tlie fact that 
the coefficients' of inter-rater agreement are similar for tlie two 
groups, as will be discussed in detail in diaper III. 

The drive ratings for our group tvevc made one 3 'ear after the 
members of the Study had graduated from the twelfth grade. 
While these ratings were necessarily based on impressions collected 
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from observjitiiin over ii period of years, an effort was made to wcit^lit 
the ratjjips ivitJ) impressions gained during t))c last vcais of tlie 
Study. For example, if a rater felt that an indivicliuil had shown 
a great iiige to be in the spotlight at the beginning of senior high 
school hut luul worked through this phase by the twelfth grade, he 
was rated on the basis of the twclftli grade behavior. However, the 
raters had t)]c ijnpre.s.sion that in most cases the motivational tejid- 
cncies did not cltangc during the period of observation. 

C. The Raters 

'riic raters varied witli respect to their previous experience in 
academic and clinical psychology. I'wo of the raters liad n back¬ 
ground in academic psychology, one of them wns especially trained 
in child development. The tliird rater was a school counselor and 
had had a closer contact with psychoiinalysis. All three raters M’crc 
women. T^vo of tlicm had observed the children in a variety of 
situations for seven years in close contact, one for four years. This 
fact was particularly important for ratings of motivational patterns 
which call for a many-sided knowledge of the subjects. Two of the 
raters had participated in previous behavioral ratings, and two of 
them had had contact with the families of the children. 




III. DISTRIBUTIONS AND RELIABILITIES OF DRIVE 

RATINGS 

A. Distributions 

The frequency distributions of the average drive ratings for our 
group are shown in the left half of Table 1 for boys and girls 
separately. Though the judges were not specifically asked to keep 
a normal distribution in mind when tliey were rating, the majority 
of the distributions are not far from bell-shaped. There is, however, 
a tendcnc)' toward an increased frequency of the higher ratings ("1” 
and “2”), in the case of the drives for Social Ties,^^ Recognition, 
Succorance, and Escape for both boys and girls. Whether or not 
this distribution is due to the age of our subjects cannot be decided 
on tile basis of our material. The particular combination of Recogni¬ 
tion, dependency (Social Ties and Succorance) and a tendency to go 
off into Unreality (Escape) is quite consistent with our general 
knowledge of adolescence (3, 25). 

In general, the distributions for boys and girls arc so similar that 
it has not seemed worth wliilc to compute values for the reliability 
of differences. There is, however, a slight apparent tendency toward 
rating girls higher than boys in the drive for Social Ties, and toward 
rating boys higher than girls in the drives for Autonomy, Achieve¬ 
ment, and Recognition. 

B. Inter-Rater Agreement on Drives 

Table 2 shows the inter-rater agreement (reliability) on the ratings 
of drives for all combinations of the three judges in terms of Pearson 
correlation coefficients computed for bo 5 '’S and girls separately. Their 
averages, computed by the squared r method, are listed on the right 
margin, followed by the averages raised according to the Spearman- 
Brown formula. The latter are to be interpreted as the correlations 
between the averaged ratings for these three judges and the averaged 
ratings for three comparable judges. Averages over the nine items 
are also given for each of the five columns in the table. 


“Throughout this monograph the terms designating the drive items will be 
capitalized and explicit reference to "drive for . , or "rating on drive 
for . . will frequently be omitted in order to simplify the presentation 
and discussion of the results. 
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TABLE 2 


Inti;r-RateII Arrdement om Drives (Raw and Raishu) 


Drive-Items 


Combinations of judges 
TxG Esff Gx// 

Averngc 

r 

Raised 

average 

Autonomy 

lioys 

.32 

.31 

.3S 

.29 

,55 


Girls 

.17 

.04 

—.02 

,10 

.25 

Social Tics 

Boys 

.47 

.47 

.69 

.55 

.79 


Girls 

.43 

.64 

.40 

,50 

,75 

Achievement 

Boys 

.19 

.42 

.46 

,38 

,65 


Girls 

.37 

.48 

.44 

,43 

,69 

Recognition 

Boya 

.39 

.S3 

.51 

,48 

.73 


Gills 

.22 

.44 

.54 

,42 

,68 

AbnsemciU 

Boys 

.42 

.29 

SI 

.42 

,68 


Girls 

.45 

.30 

.42 

,40 

.67 

Aggression 

Hoys 

.50 

.60 

.51 

.54 

.78 


Girls 

.38 

.57 

.39 

,46 

,72 

Succorance 

Boys 

.40 

.32 

.15 

.36 

.63 


Girls 

.16 

.45 

.30 

.33 

,60 

Control 

Boys 

.60 

.43 

.36 

.47 

,73 


Girls 

.47 

.54 

.52 

.51 

.76 

Escape 

Boys 

.50 

.61 

.34 

.50 

,75 

Girls 

.61 

.42 

.39 

.48 

,73 

Average r 

Boys 

.44 

.45 

.47 

.45 

,70 

Girls 

.37 

.46 

.41 

,42 

.67 


Table 2 slioAVS tluit for three judges combined'^ the drive ratings 
have a reliability of the order of .7, with the exception of the ratings 
for Autonomy and for Succorance, which tend to be somewhat 
lovver.^*’’ Possible reasons for these differences are discussed in 
Section C of this chiiptcr. 

Next to Autonoiny, Succorance shows the lowest, whereas Social 
Ties shows the higltest reliability coefficients. The differences are 
interesting, 5 'et not quite significant enough to justify clctaiLcd dis- 


“The combined racings for all tluee judges Imre been used in all fiirther 
work with the drive variables, unless otherwise apcciiied. 

’"Examining the indices of reliability, we find that the maximuin correlations 
possible for the drives to attain with other variables (omitting Autonomy) 
range from a low of .77 (Succorance, girls) to a high of .89 (Social Ties, 
boys). 
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cussion or speculation. Anions the various factois which reduce 
reliability is the tendency for drives to be manifested in various ways, 
in subtle ways, and often also in incongruous ways. 

The similarity between the reliability coefficients of boys aitd 
j^irls as contrasted with the variability of these coefficients between 
drive categories indicates that the reliability of mcasvircment is 
determined by drive differences, whatever ougin these differences 
might have, ratlicr than by sex differences. 

Tlic averages for all the nine items are .45 for lioys and .42 for 
girls, unraised, and .70 for boys and .67 for girls, raised. The three 
averages of tlic single combinations of judges show only minor differ¬ 
ences in agreement. Though reliabilities are not as liigli as they 
might be, they apjicar adequate for the purposes for wliich they are 
used in the present research.^"* In our opinion, jiisti/ication fur the 
use of drive ratings in personality studies is not to be souglit in their 
degree of reliability, per se, which is moderate, but rather in tile 
expectation that they may prove to be a functionally relevant level 
of the personality. Obviously, however, a moderately high degree 
of reliability is neccssaiy to make the use of drive ratings feasible. 

Though the difference between boys and girls regarding reliability 
may not be significant, it is tempting to comment upon a possible 
cause of tlie difference. In the discussion of the lelationsliip between 
drive ratings and behavioral ratings (Chapter VI) it will be seen 
that on tlie whole boi's seem to display thc«r drives more openly 
than girls. This may lead to a greater difficulty in judging motiva¬ 
tional characteristics in girls. 

A notcwortli)' feature of the coefficients of inter-rater agreement 
for drive ratings lies in the fact that they are of the same order 
of magnitiule as those reported for manifest traits (20). This is 
in spite of the fact that they involve more complex concepts, a 
greater remoteness from immediate behavior, and the necessity for 
penetrating through the disguises by which people with different 
social techniques conceal their underlying motives. 

"Miinay (15) lias alieacly einphasi7cd ihc satisfactory inter-iatec agree¬ 
ment of drive ratings. In his book, however, he prcsent.s little qiiantilative 
evidence to .support his .statement. 

’"As mentioned in the Intindnclion, we do not always consider drive ratings 
more "general" than behavior. The specificity of the .situation is indeed 
given lip. JJiit instead, there i.s reference to the specificity of a cause. Drive 
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C, Comparison with Control Group and with Revised 

Ratings 

The intei'-rater agreement was also computed for the remaining 
group of 33 hoys who were rated shortly before the completion of 
this study and therefore were not included in oui experimental 
group, In Table 3 the unraised avertages of the reliability coefficients 


TAULE 3 

Average Raw Inter-Rater Agreement on Drives for Boys, Experimental 
Group, and Control Group 



Experimental 

group 

Contiol 

group 

Autonomy 

.29 

.53 

Social Ties 

.55 

.47 

Achievement 

.36 

,31 

Recognition 

.48 

.53 

Abasement 

.42 

.46 

Aggression 

.54 

.55 

Siiccorancc 

.36 

.38 

Control 

.47 

.44 

Escape 

.50 

,44 

Average 

.45 

.46 


for each of the nine items are compared for the control group and 
our experimental group of boys. 

Leaving out of consideration for a moment the drive for Autonomy, 
the agreement is rather close between our experimental group and 
the control group. The difference is never larger than .08. The 
averages for all nine drives for the two groups show almost identical 
values. 

Tlie good agreement between the groups is a further confirma¬ 
tion of the representative character of our experimental group, in 
addition to tlie evidence given in Chapter II. 

The only major difference is with respect to Autonomy. For the 
control group, the coefficient is .53 and thus among the highest of 
the nine items, whereas in the main group the coefficient for 
Autonomy is lowest. As shown in Table 2, the main group of 
girls showed an even lower figure than the boys on Autonomy; 


ratings then would not neccs-sarSly benefit from the increase In reliability 
wliicb is ordinni'ily attributed to a shift from more specific to more general 
rating categories, 
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few of the six correlations between the jiidgcs, for this drive, were 
even significantly different from zero.^” 

An explanation for this can be found in the following: striving 
for autonomy will in some cases mean a genuine drive for inde¬ 
pendence and freedom. ' In many cases, however, it will be a 
secondary reaction to one or more of a variety of fniBti'ation.s, In 
discussing the rating procedure after the judgments on the main 
group had been completed, the item Autonomy turned out to be the 
chief point of difficulty, for this very reason. For those subjects in 
whom Autonomy appeared to be a reaction-formation, that is a 
motivational alteration, as defense against dependency or other 
weaknesses, tlie judges complained of uncertainty in rating the 
drive, llcforc the ratings on the control group were made, it was 
agreed that no motivational factors should be cxchuled on the basis 
of their origin. 

Ratings of Succorancc may also be interfered with by similar 
difficulties. A difference might lie in tlic fact that Siicoorance may 
often be moi'c genuine than Autonomy and be camoullaged ratlicr 
than created by reaction-formation. In any case the result would 
be a comparatively low inter-rater agreement. 

Under certain circumstances some degree of indirection will have 
to be expected for all drives. However, the facts that the experi¬ 
mental group and control group arc in fairly good agreement for 
all items except Autonomy, and that the averages are almost exactly 
alike, may be taken as evidence in favor of the assumption that 
further clarification of the raters’ attitudes with respect to reaction- 
formations through further discussions, did not effect a decisive 
change in tiie iatlng.s (except for Autonomy). 

It is interesting that for this adolescent sample, Autonomy and 
Succorance are most difficult to rate rcliablj'. The generally ac¬ 
cepted clinical observation assumes that at adolescence there is both 
an increasing need for independence, and a strong need for security 
and guidance; these tend to conllict with each other, giving a con¬ 
fusing picture. 

The original independent ratings were compared witli the "con- 

’’'The stFincInrcl error of n correlation of zero is .143 for boys, [incl ,147 for 
twirls. This means that a correlation must be, about ,36 or higher 

in order to he signilicantiy (liffcrciit from zero. 
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fei'cnee r:iciii{rs,” i.e., tlie ratinifs upon which the judges had agiccd 
after discussing each subject, suhsc<iucnt to the original rating pro- 
eediiic {see Cliapter ll). As seen in Tabic 4, the cori'clation coefli* 

I'AULE + 

CORaKLATlONS DKTVVEEN THE AVliR-VGIiS 01' THE 'rURVI! INDEI'ENDENT RATINGS 
WITH "Conference Ratinos" 



Roys 

Girls 

Autonomy 

.90 

,76 

Social Tics 

,S9 

.88 

Aelueveiiicnt 

.(55 

,30 

Recognition 

,91 

.89 

AbaseineiU 

.86 

.69 

Aggression 

.90 

,92 

SiiccorancL 

.73 

,71 

Control 

,91 

.87 

Escape 

.85 

.92 


cients range from .65 to .92, further confirming the fact that the 
revision of tlie ratings did not lead to fundamental changes In the 
results, 


IV. INFLUENCi: OF JUDGES’ PERSONALITIES ON 
DRIVE RATINGS 

Tables 2 and 3 liave shown that for most of tlie drive variables 
there is a fair agreement among the judges, so that the ratings 
could be used iji a study of pcisojiality. The fact, liowcver, that 
these conelations arc far from perfect necessitates a discussion of 
subjective factors as possible determiners of unreliability. Since we 
are dealing with secondary interpretations on the part of raters, it 
is especially impoitant to try to make explicit the ‘'personal equa¬ 
tions” of the judges. 

Tlieie arc three aspects of this problem that demand discussion. 
None of these aspects can he fully treated iicrc, however, because 
of the limited nunihcr of judges, The three points follorv. Ratizigs 
may be influenced dift'crcntially by; {n) the way in which the drive 
is conceived by the judge; (/,') tlie degree to which tlie child is liked 
or disliked by the judge; and (r) the intensity with whiclt the 
judge herself is motivated by the drives in question, 

A. iNTnRRtiLATioNsini's OF Drivij Variaijlrs as Implied in 
Raters' Explicit ok Implicit Conceptions 

Tabic 5 shows the correlations of each judge’s ratings of the 
children on each of tlie drives. Thus for each cell of the table, 
representing a certain coinhination of drives. There is, for boys 
and gilds separately, one coefficient for each of the tlirce judges, six 
coefficients altogcLlicr. These coefReients may be taltcn as indicators 
of the judges’ feeling about the closeness of tlie tu'o drives iji ques¬ 
tion, their compatibility or Incompatibility. This table, then, can 
be utilized to discover for each judge the underlying theories about, 
or implicit definitions of, any drives in terms of the other drivc.s. 
^I'hc individual differences in correlations may throw light, in the 
way of an objective analysis, upon the meaning of the categories to 
each of the raters. 

As an illustration, let us consider the interrelationships of the 
latings on Autonomy with the otlier drives for each judge. I'he.v 
are slioii’n in the first row of Table 5. For Judge G there is a 
sizeable negative correlation of Autonomy with Social I'ies and also 
with Succorance, for both boys and girls. This indicates some 
degiec of mutual exclusiveness, in her opinion, of the two drives, at 
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TABLE 5 

Raw Inter-Item Correlations of Ratings on Drives, for the Three Judges F , G and H 
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least in so far as tliej' are manifested in this particular sample of cases. 
For Judge F neither of these hvo correlations nor anj' of the others 
is significantly negative. Thus in her mind the drive for Autonomy 
seems not to be incompatible with any of the other drives, including 
Social Ties and Succorance. Judge F shows positive correlations 
of Autonomy with Aggression and with Control, for which the 
ratings of Judge G exhibit no relationship. For our material, differ¬ 
ences between correlation coefficients may be considered significant 
when about .4 or higher. The difTcrcnces considered above are, 
on the whole, and considering the agreement for both sexes, of 
this order of magnitude. 

For the interrelationships of the remaining eight drives, individual 
differences among the raters are not as marked as they arc for 
Autonomy. This is, of course, consistent with the fact that these 
other drives show considerably higher inter-rater agreements than 
does Autonomy (see Chapter III). In fact, the lack of inter- 
rater agreement on tiie latter drive can be traced to its source by 
the analysis just presented, sliowing in greater detail the absence 
of a unified conception^® of the drive for Autonomy. Individual 
differences in the notions about Autonomy discussed above may also 
be indirectly tied up ivith the uncertainty of opinion concerning 
the status of reaction formations as discussed in Section C of 
Chapter III. As we pointed out there, this uncertainty disappeared 
after a clarification of the rating policy so that ratings on Autonomy 
for the control groups showed a reliability as high as those found for 
the other drives. 

The iiitenelationsliips of the eight remainisig drives as exhibited 
in Table 5, will not be discussed here in the same detail as their 
relationships with Autonomy. It is of some interest, however, to 
examine the results of a graphic cluster analysis (23) (see Figure 1) 
in which those pairs of items were selected, for each judge, which 
showed a close relationship to each other in terms of their pattern 
of correlation with tlic remaining items. This procedure is more 
comprehensive than is reference to single correlations in Table 5 


’“Another source of the differences found may be in the fact that the rela¬ 
tionships of each judge to ihe children varied with respect to intimacy, A 
related source may be the fact that the three ratcis refer to somewhat clifFer- 
ent depth levels of motivation. 
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FIGURE I 

CtUSTCRlMG OF RATED DkIVES 

Symbols inclicncing inverse relntionshi[)s nrc underlined. Symbols in pnreii- 
chese indicate that icl.itiou.'vhip is not clear cut. 


since it is based on the pattern of relationship witJi nl] the otJrcr 
items instead of on only one direct relationship. 

The capital letters in the ^cclls refer to the judges I'\ G, H. 
The presence of one of these letters in a given cell indicates tliat 
for that judge, the two drives intersecting in the cell have similar 
corielation profiles. That is, the two drives have a similar mean¬ 
ing or at any rate a similar expression in this sample. If the similarity 
is high, but the relationship between the two drives is negative, the 
letter is in italics. The small letter "a" has the same meaning as 
the capital letters, but for the average of all three raters, instead 
of for a single rater. Discussion of drive profile similarities of the 
averaged ratings will be reserved for a later chapter (see Chapter V), 

To illustrate: Judge G is entered, in italics, in the cell intersecting 
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Autonomy and Social Tics. Tliis means (n) tliat tlie relationship 
between these two drives is very close in the mind of Rater G, as 
indicated by tbeir similar correlation profiles; but (i) the relation¬ 
ship IS nefjativc in the mind of this mter—i.e., Jii^h on Autonomy 
tends to imply bein^ low on Social Ties, and %'ice versa, Jud^fc H 
is designated in tlic same cell, anti in italics. This means that H 
has the same conception of the relationship between these two drives 
as G. Roth of these entries are made opposite “Girls,” and not 
'‘lloj’s.” Therefore, this conception holds only for the ;riils. Thus, 
girls rated liigli on Autonomy by the two judges will i)rQbably he 
rated low on Social Ties. 

A firsl aspect of individual differences between raters is tlic num¬ 
ber of entries for each judge in Figure 1, indicating their respective 
tendencies to bring drive items together canccptiially. In this 
respect Judge H surpasses the other two judges with 25 entries, 
whereas Judge F receives 17, and Judge G with only 12 entries, 
tends to regard tile drives as more independent of each other, The 
number of entries for negative relationships alone gives the same 
result. 

It seems noteworthy that the number of entries (disregarding 
‘V/” ’s) in tlic rows representing girls is more tlian twice tliat for 
hoys (37 versus 18). Appaicntly more interdependencies are seen 
in girls than in hoys. Whether this is due to less varied forms of 
drive organization in girls or to the fact that the raters, as tvonien, 
have a greater inclination to sec motivations interrelated in girls 
than in boys, arc questions Avhich need not be settled immediately. 

Regarding the details of individually conceived relationships among 
il rives, vve find that Judge H shows a much greater tendency to 
relate drives to Achievement, Recognition, and Succorance than do 
the Ollier judges. This may be seen by following througli the columns 
and rows representing eacli of these three drives. For Succorance 
tlic rehiLionship is mostly inverse. For Judge F, relatively close 
relationships, all negative, can be found Avith Abasement, 

7'hc previous discussion of differences in the raters’ conceptions of 
Autonomy is clearly seen in the light of Figure 1. 

Among the relationships holding for the averaged ratings of the 
three Judges,, the extensive clustering’ of Aggression, Control, and 
Escajic for both boys and girls, is especially conspicuous. Further- 
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more, a strong inverse relationship is evident between Abasement, on 
the one hand, and Control, Aggression, Escape, and Recognition, on 
the otlier, especially for girls. These and other general relation¬ 
ships will be discussed in Chapter V moie extensively, 

n. Influence of the Explicit Emotional Attitudes of the 
Raters toward the Sudjects 

After completing the ratings on drives for the main group, the 
judges were asked to indicate their likes or dislikes for the children 


TABLE 6 

Raw CoMiiii-ATiONS iirtwben Ratincs on Drives and Raters’ Prevp.ri’nccs 

OF Chii-dkcn 




F 

Judges 

G 

n 

Aiiionomy 

Boys 

.22 

.05 

.18 


Gills 

.11 

.32 . 

—.09 

Social Ties 

Bovs 

—.25 

.13 

—.06 


Girls 

—.20 

—.19 

.07 

Aclilevcment 

Boys 

—.03 

.28 

.21 


Girls 

.36 

.30 

.30 

Recognition 

no5'9 

—.31 

—.1+ 

—.04 


Girls 

.00 

—.39 

—.28 

Abasement 

Boys 

.33 

—.06 

,05 


Gil Is 

.36 

—.04 

—.02 

Aeeression 

Bovs 

—.26 

—.56 

—.24 


Gills 

—.46 

—.29 

—.19 

Siiccoi'aticc 

Boys 

—.25 

-.08 

—.00 


Girls 

—.59 

—.35 

—,30 

Control 

Boys 

—.20 

—.19 

.19 


Girls 

—.18 

—.25 

—.18 

Escape 

Boys 

—,46 

—.66 

—.25 


Girls 

—.64 

—.52 

—.39 

Average 

(signs 

Boys 

.28 

.32 

.16 

discarded) 

Girls 

.38 

.32 

,23 

Average 

(signs 

Boys 

—.21 

—.28 

—.03 

considered) 

Girls 

—.29 

—.24 

—.18 
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on a five-point scale.Correlations of these preference ratings with 
the drive ratings were then computed for the individual judges. 
They are shown in Table 6. 

Many of the coefficients are close to zero, showing that for 
several of the drives, the ratings are not tied up with verbalized 
emotional preferences, The major exceptions arc for Aggression, 
Escape, and Succorancc, the former two showing sizeable correlations 
for bo 5 's and girls, the latter for girls in at least one of the three 
raters. 

The coefficients for the three drives mentioned above, Aggres¬ 
sion, Escape, and Succorance, are all negative, sliowiiig dislike for 
those who rate high on these drives. As shown in the bottom row 
of the table, algebraic averages (from squared 7'’s, but respecting the 
original signs) for all the nine drives show likewise a consistently 
negative trend, pointing, though probably not significantly, toward 
a general predominance of aversion to strength of the drives in our 
list. 

The question may be raised as to whether of not dislike of the 
presence uf a drive or of some tendencies associated with the drive, 
implies poor judgment about this drive by the judge. Among the 
most marked individual differences in Table 6, we find a particularly 
strong dislike of Aggression and Succorance in girls by Judge F. 
Among the remaining two judges the corresponding figures for girls 
are, though still negative, considerably closer to zero, especially in 
Judge 11. Turning back to Table 2 it can be seen that the agree¬ 
ment between Judges F and H on, the corresponding values is better 
than the figures for the agreement between the remaining two com¬ 
binations of judges. Thus at least in tliis instance, a high degree of 
aversion toward a drive docs not go with unusual discrepancy of 
judgment when the judgment of the least prejudiced rater is used 
for comparison. 

In order to find more general evidence regarding this question, 
correlations were also computed between disagreement in judgment 
and disagreement in liking, using the averages of all differences. 
The coefficients are close to zero, namely, .18 for boys and —,07 for 
girls. Computed for each of the drives separately, these coefficients 
range from —.14 to .22. 


’’Thi-s type of lating was introduced by C. McC. Tiyon, 
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liotli of these lines of evidence point toward the conclusion that 
explicit liking or disliking of the subjects on the part of our judges 
did not enter as a seriously disturbing factor in the ratings of 
drives. In order to decide more generally about this question, how¬ 
ever, it will be desirable to use a large sample of judges. 

It ma}' be added bricily that the inter-rater agreemeut on emo¬ 
tional preference is not as high as one might be inclined to expect. 
Tile values in Table 7 range from .28 to .50. The least agreement 


TADLE 7 

liOTBii-RAri'R. Acreement on Personal PunKnunucES 




Combinations of Judges 


I’xG 

FxII Gxll 

Uoys 

.28 

.50 .44 

Girls 

.+6 

.47 ,49 


is between Judges F and G on boys, This is in line with the 
generally linvcr agreement among the two judges as shown in 
Table 2. 


C. RliLATIONSHirS nETWEKN RaT' ,ts’ PERSONAI.ITIliiS AND DrIVII 

Ratings Given 

The problems discussed in this section deal with the relationships 
bet^veen («) drive ratings by each of the three judges, and (b) drive 
ratings referred to the judges themselves. The latter measures 
were especially introduced for the purposes of the present compari¬ 
sons. can be subdivided into self-ratings and ratings obtained 

from three other members of the Institute of Child Wclfiuc Staff. 

Some of the problems to be discussed arc best illustrated by 
referring to Figure 2. In this figure, only those four of the nine 
drive variables are included which show the trends in question most 
clearly. The corresponding quiintitative evidence based on all drive 
variables is presented in Tables 8, 9, and 10 along with material 
about additional problems. In Figure 2, frequency distributions 
have been drawn of ratings on our five-point scale given to the 
children by each of the three judges. Distributions for the girls 
ai'e icprescnted on the left, those for the boys on the rlglit half of 
each of tile four sets of graphs. At the top of each graph the rater’s 
own standing on the drive in question is indicated. Tlie upiicr row 




FIGURE 2 
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indicates her position according to her self-rating, the lower her 
position according to ratings obtained from the other members of 
the staff. 

The first problem to be discussed is the following: Do judges 
possessing certain drives tend to project these drives into the subjects 
or do they rather rate by “contrast,” that is, rate people as if they 
were different from theinsclvc.s?''* Murray states Jie Jinds contrast 
ratlier than projection, though the tendency is said not to be very 
marked. More detailed questions under this heading are the follow¬ 
ing: Does projection (or contrast) occur relative to the judge’s 
ratings as given by others, or docs it occur relative to self-ratings? 
In other words, is it the “objective" personality or rather the image 
of the self which is projected? And docs projection (or contrast) 
occur more readily wlicn individuals of the same or of the opposite 
sex are rated? 

We point first to some tendencies graphically presented in Figure 2, 
using onl)^ rough criteria. Rater F seems to judge by contrast in 
the case of Autonomy, Recognition, and Succorance, but by projec¬ 
tion in the case of Abasement. This follows from a comparison of 
the peaks of F's (dotted) distributions (relative to those of the other 
two judges), with her own standing on the drive in question. Only 
in the case of Abasement do the peaks of her distributions correspond 
directly to her own rating on Abasement. For the other three vari¬ 
ables, her peaks arc on the opposite side of her position. In the case 
of Autonomy, F is liigh (ratings obtained arc close to “1”) but she 
tends to give low ratings to the subjects. In the case of Recognition 
or Succorance on the other hand, contrast occurs in the opposite 
direction; that is, F‘s own low standing on this drive is in contrast 
to her inclination to assign high ratings (rating "2”). 

It is clear from the upper portions of each graph that F's self- 
ratings agree very well with the ratings she obtained from the other 
three judges in the case of Autonomy, Recognition, and Abasement, 

’‘The tei'iTis prnjcctinn ami contrast have come to be used in the psychologi¬ 
cal literatuic la dc.signnte the inclination, on the part of a ralcr, to assign 
c]iinlitic.s in his ratings which .ire, respectively, shnil.ir or opposite to those 
he himself possesses, regardless of the question of wlicthci' or not his ratings 
become more or less "tine” by doing so. On the basis of our innterinl we 
cannot ciiiFereiifiafe between the following two types of projection: (1) a 
distortion of perception due to unconscious mechanisms, and (2) a coinci¬ 
dental similarity between the raters’ drives and the mode of the gioup. 
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so that for these three variables no distinction needs to he made 
between "objective’* and ‘'subjective” pcisoiuility. There is, however, 
a marked discrepancy between her obtained ratings and her seH- 
rating in the case of Succorance. The phenomenon of rating by con¬ 
trast holds for this item more clearly with respect to self-ratings. 

Among some of the other features, especially noticeable Is G's 
tendency to rate boys by projection on Abasement; or H's tendency 
to project her self-rating on Autonomy, but to project her "objec¬ 
tive” lating on Recognition, with respect to the boys. 

Instead of following up other single instances of projection or 
contrtist in Figure 2 or in the five drive variables not represented 
there, wc shall now attack the problem in a more systematic fashion. 
In brief, the method used is to correlate ninlc-orders of tlie nine 
drives liuikcd according to each judge’s rating of the children, 
and (i) according to her own ratings on the drives. In Table 8 rank 

TABLE 8 

PROJIiCTtON AND CONTRAST IN UATERS’ JUDOMLNTS* 
r 

Kank-Order> Correlalions: 

Average rating of childica 
v9. Ratings of jiuigcs 
F G II 


Judges rated 

Boys 

—.23 

.10 

—.01 

by Otheva 

Gilts 

—.22 

.55 

,27 

Judges lilted 

Boys 

—.20 

.33 

.53 

by Self 

Girls 

—.23 

.70 

.68 


*The figures in the tabic are rank-order conclaiions for each jiulge Vie- 
tween the following iwo sets of rankings of the nine drii'cs: (1) according 
to the average of nil ratings given to the children by a judge for each drive; 
and (2) according to the rntings of the judge herself on the nine drives. 
The latter have lieen ranked in two different ways and separate ciimpnta- 
tions were made for each: (rr) according to the average, for each drive, of 
the ratings given her by the three other judges, and (i) according tn her 
own ratings of herself. 


order correlations between ratings given and ratings obtained (in¬ 
cluding sclf-vatings) arc presented. Averages of all the ratings given 
by a judge were computccl, for each of the drive variables separately, 
and these averages were then placed in a rank order. The drives 
were also ranlccd, for each of the judges separately, with respect to 
tlie average iating.s they obtained from the otlier three judges, and 
also u'ich respect to their sclfrratings. Correlations between rank- 
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ings of the nine drive varia.blcs were then computed according to 
the Spearman rank-difference formula.^® In Table 8 positive correla¬ 
tions thus indicate a tendency to project, negative correlations a 
tendency to rate by contrast. Due to the way in which these figures 
were arrived at, however, there is no possibility of deciding which 
of the variables were more, and which less, susceptible of projection 
or contrast. Only the general tendency of a rater in the one or 
the other direction is represented in these figures. 

Of the individual figures in Table 8, only tlic comparatively large 
figures should be taken seriously. The most striking result is the 
inclination of Rater H to judge both boys and girls in the same way 
sl)e judges liei'sclf. This tendcnc)' to "project” lias already been 
illustrated by a number of references to single drive variables in dis¬ 
cussing Figure 2. In Rater G we also find a tendency to project, 
but in her case, this tendency is limited chiefly to girls and holds- 
for both her "subjective” and "objective” personalities. In Rater I' 
there is a slight but consistent tendency to rate by contrast. Coeffi¬ 
cients arc all about —.2 for boj'S as well as girls, for liev personality 
as seen by herself as well as by the other three raters. Though the 
presentation in Figure 2 is not directly comparable to what is ex¬ 
pressed by the correlation coefficients in Table 8, F's tendenej' to 
rate contrast has already been noticed in discussion of this figure. 

From tile evidence in Table 8, it can be said that on the whole 
the tendency toward projection is stronger than the tendency 
toward rating by contrast. However, due to the fact tliat 
tills statement refers to a sample of tlu'ce judges only, it can by no 
means be generaliz;ecf. Uloreover, it seems clear that w'c may not 

'"To be sure, these correlations are based on a population of only nine items, 
It has, horvever, to be held in favor of our pioccdinc that the rankings of 
the drives are in cac-h case based on averages of several or even many 
single reactions. Furthermore, the drive variables are not drawn at random 
from a large population of drives but rather they represent a careful selection 
of items, with respect to the special purposes of the study. Considerations 
regarding the distorting effects of sampling errors thus arc far less important 
than in the case of a study where the papulation consists of persons, and tlie 
reliabilities of our cocflicicnts is probably much belter (ban could be ordinniily 
expected from the use of rank-order correlations with a small population, 
It has, however, to he kept in mind that each coefficient refers to the tenrlen- 
cies present in one rater only and that a generalization of the results from 
rater to rater or from our three raters to a larger population of po,ssible 
raters, could be done only after due con.sidei ation nf lire sampling problem, 
and hence for onr data in only a very limited way. 



ELSE KRENKEL-BRUNSWIK 


167 


expect a very consistent trend from rater to rater in either diiec- 
tion. It can, furthermore, be said that ainoiig our three rates, two 
show a stronger tendency to project when rating individuals of the 
same sex tlian when rating the opposite sex, and that the tcndci^cy 
to project the personality ns seen by the self is stronger than the 
tendency to project the personality as seen by others, 

A second prohlcm involving the “personal etiuations” of the raters 
is the following: Is there any relation between degree of insight and 
tendency to rate subjects by projection or contrast? Scars (16) 
maintains that subjects lacking insight in one of tlieir own traits 
Lend to project this trait into others, whereas judgments aie maile 
in the direction of contrast when there is personal insight; i,c., if a 
person is aggressive without fully realizing it, lie tcsids to call otlicis 
aggressive, but if he recognizes this aggressive tcjidcncy in himself, 
then he teiuls to regard others as submissive. 

Considering the small number of raters, a reliable measure of 
insight is hard to obtain. We have substituted the agreement between 
self-ratings and ratings obtained from the other three judges as a 
rough approximation, Tlic agreement wltli others on one's own 
personality can he measured in two ways: (a) by the rank-order 
cori'claCions over the nine drive variables ranked .accoj’dliig to ratings 
obtained from others and according to self-ratings; (i) by the size 
of the discrepancies between ratings obtained from otllers and self- 
ratings, averaged over the nine drive variables. According to the 
first criterion, Judges F and O show good insight (.85 and .73) 
whereas the correlation between self-ratings and ratings obtained is 
only slightly positive (.23) for Judge H. The same icsiilts obtain 
using the second criterion: the average discrepancy of F and G are 


‘‘'’A pnrallcl ticatincnC hns been undertaken For a rcintcci problem of piojcc- 
tion versus contra.st willi similai result!!. TUc problem was: do jaters 
receiving extreme ratings (i.c., ratings on the upper or lower end of tiic 
scale) tend to hazard extreme ratings for children. In other words, does the 
fact of being at an extreme lead to projecting extreme tendencies in others? 
Again, is it being extreme according to other raters or according to oneself 
which counts in this respect? 

The intensity of presence or absence of ccrt.iin tendencies In her personality, 
ns judged by others, is piojccted by Rater G into both boys and girls, whom 
she tends to rate extremely high or low on the same traits for which slie has 
been rated extremely high or low. There is agniil a tendency in Judge F 
to rate by contrast. That means that the sidijccts lend to be rated as average 
for those drives on which the rater herself is extreme, and vice veisa. 
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about .67 and .57 units of the rating scale, and that of Judge H, .83 
units, 

In agreement with Sears, Judge Fj who showed high insight, was 
found above to have a slight tendency to rate by contrast. Rater H 
on the other hand was found to have the tendency toward projection 
especially when self-ratings Avcrc taken as a measure of personality. 
The case of Rater G is somewhat obscured by the fact that she 
also tends to project (which is not to be expected accoi'ding to Sears) ; 
but this tendency is marked only for girls. 

An attempt was also made to analyze the relationship between 
ijisight into own personality and the ability to judge the subjects 
correctly. For lack of a better criterion, the agreement (inter-ratei 
correlation) of each rater with the other two raters wan taken as a 
rough measure of this ability.^*^ Rank-order correlations, over the 
nine drive variables, between this criterion and measures of insight 
(discrepancies between self-ratings and ratings obtained by the 
raters) yielded a somewhat confused picture, showing no appreciable 
or consistent relationship between insight in ov’n personality and 
ability Co rate others in conformity with the consensus of opinion 

Similarly, there is no consistent relationship between “insight’ 
and the inclination to venture extreme judgments about tlic subjects 
computed in a manner analogous to the previous rank-order correla¬ 
tions. Coefficients around .7 are, however, obtained for the ratings 
of girls made by Judges G and H, indicating a tendency on the part 
of tliese two judgc-s to give c.\treme ratings (high or low) on those 
drive variables on which they disagree most with the other raters 
regarding their own status. 

A third problem is the following: What is the influence of simi¬ 
larities between judges upon their judgments? Does similarity, in 
terms of leccived ratings or in terms of self-ratings, imply that 
ratings given to the subjects will also be similar for tlie judges in 
question? 

•'Facing an analogous problem, Muriay uses the agreement between each 
judge and the revised “conference rntings" as an index of rating ahility. 
Though in the present study conference ratings were also obtained, their 
correlations have been computed only with the averages of the ratings given 
by the three judges, which are the basis of all the discussions throughout the 
sulrsequeiit main chapters of lliis monograph. As n rough substitute, .average 
mtci'-ratei- agreement has thus to Iw used as a criterion for ahility in the 
present comparison. 



laSE FRENKEL-ttRUNSWlK. 


169 


TABLE 9 


■Relation of Similari’it 

or Raters’ Motivations to Similarity 
Judgments’* 

OF TURIR 


F, G 

Pairs of raters 
F, H 

G. II 

Judge rated 

Boys .56 

.32 

—.36 

by Others 

Girls .61 

.04 

—.06 

Judge rated 

Boys .3+ 

.29 

.70 

by Self 

Gills .55 

.20 

,40 


^Thc fiRiwcs \\\ the table ate vatik-order covielalions for each pair of 
juciges, between the following two sets of rankings of the nine drives; (1) 
according to the extent of inter-rater ngi'cenicnt on each drive; and (2) 
according to tlie extent of similarity of the judges themselves on each drive, 
as determined (n) by others' ratings, (ft) by self-ratings. See text for further 
cxplaiintion, 

In Table 9 riink-order cofi'clations pertinent to this problem arc 
presented whicli are aRain based on rankings of the nine drives 
according to two different criteria. One of these criteria refers to 
the similarities betrvecn ratings given by a certain pair of judges as 
defined by the inter-rater correlations on the various drive variables 
presented In Table 2. For each of tlic three possible pairs of raters, 
the drives are ranked on the basis of this criterion for hoys and girls 
separately. The otlier criterion refers to similai'itics in terms of the 
smallness of the differences between the ratings the judges themselves 
obtained on the various drive variables. As in the previous con¬ 
siderations two sub-varieties of tlic ratings obtained arc considered 
separately, namclj'’ ratings assigned by others (upper half of the 
tabic) and self-i'atings (lov'cr half of the table). 

The correlations for ratings assigned bv olliers cluster around 
zero with a slight overweight of positive cocflicients. Positive coefH- 
cienis lying between .5 and .6 for boys and girls are found for the 
raler pair F, G, indicating that they tend to rate subjects more siini- 
liivly for tliose variables on which they themselves are more similar, 
tlian they do for the remaining drive variables, For the rater pair 
G, H, however, there is a slight opposite tendency. AVhen self- 
ratings are taken as a basis of similarity between raters, the coeffi¬ 
cients show the positive trend more clearly and consistently, indicating 
that raters tend to rate the children similarly on those drives where 
they rate themselves as similar. 

Thus though there is a slight tendency for raters to judge sub- 
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jccts similaiiy where they themselves are judged similar, this trend 
is by Jio means significant or consistent as far as our vaters are 
concerned.^^ 

In the present chapter an attempt was made to throw light upon 
some of tJic major subjective factor's assumed to influence the raters' 
judgments, In Section A, interrelationships between drive variables, 
implied in the ratings given by the various judges, were analyzed, 
Considerable individual dift'erenccs were found. In Section 13 it was 
shown that on the wliole, cNplicit liking or disliking of the subjects 
by the raters lias little effect on their ratings. In Section C a series 
of more subtle problems such as projection versus contrast, jiicfcience 
for extreme ratings, conformity with the consensus of opinion, was 
discussed in relation to the raters’ personalities, their insights into 
their personalities, their similarities and differences, etc. On the 
whole consistent trends were not found, or were at least obscured by 
relative!]' l.nrge individual diffeicjices among the rateis. 

It rniist be acknowledged that there arc various subjective factors 
influencing drive ratings, and that these ftictors vary from rater to 
rater, and that they are not readily predictable. Since they are not 
systematic, they cannot be controlled as such, but will rather have 
to be averaged out by using large and representative samples of 
judges. It is by no means to be concluded that the drive-rating tecli- 
nique has no value. As we pointed out in the introduction, tlic ulti¬ 
mate justification of this technique will have to come from an analysis 
of its ability to order and predict other personality data. 

"Tile last: problem under the heacUng of “personal equation” with which we 
ivL'j'e coiiccj'ncd iv.is ihe following^ Do raters who are similar judge each 
other more or less correctly than they do raters who are less similar to them¬ 
selves? Wolf ami Murray arrive at the following conclusions with respect to 
this problem; “In marking other judges a judge usually raartced best the judge 
who I'esemlileil him and marked worst the judge who le.ist resembled him,” 
'I'he terms ‘'best” and “irorst” le/er to the degree of corfcctness, rather 
than to favorable vs. unfavorable judgments, Contrary to Murray's (inilings, 
ill oiir material greater siinilariiy between judges goes with leaser ability 
of the two judges to judge each other correctly, that is, In agreciTieiU with the 
consensus of opinion, In view of the small nurober of our raters, however, 
these findings possess very little signific.ince. They should serve merely 33 an 
ilUistiation of the complexity of the situation regarding this problem. 



V. INTERRELATIONSHIPS BETWEEN RATINGS ON 

DRIVES . 

Having discussed the influence of the “pcrsonul equation’' on drive 
ratings, avc maj’ now turn to more important considerations in Avliicli 
the "persoiuil equation" has been partly cancelled out by the use of 
the averaged ratings of the three judges. The present cliaptcr deals 
with the interrelationships among the nine drives computed on the 
basis of averaged ratings. The following chapter will deal with 
lolationsJups of the averaged drive ratings to other data, 

The intcrcoirelatiofjs are shown in Table JO, For each coiuhina- 
tion of drives there is now only one pair of coefRcienls (one foi 
hoys and one for girls) instead of the thiec pairs in Table 5. 

The coefficients presented in Table 10 range from —.55 to .85, 
In counting the number of coefficients with a value of ,4 or more 
(tile value at or above_which the conclations are significantly differ¬ 
ent from zero) we find that for boys there arc 10 .sucli figures out 
of a total of 36, and all of them po.sitive. For girls tlierc are 11 
positive relationships greater than but in addition we find foui 
coefficients exceeding —.4 in the negative direction. 

Only a little more than one-third of the total number of coeffi¬ 
cients in Table 10 arc significantly different from zero. This seems 
to indicate that the various drive variables tap vsevcral different 
and statistically independent aspects of personality."''* As we will 
discuss below in greater detail, some of the drives may be closely 
related, or inaj^ be tied together by halo effeccs, Jlut wc can now 
be assured by the fewness of significant correlations, that the relation¬ 
ships of any such clusters to each other and to tlie remaining drive 
\’ariablcs are free from halo effects. The problems of what sets of 
drives sliould lie regarded as "operational unities" (23), and what 
drives should be regarded as separate variables, will be discussed 
later in tliis chapter. A more conclusive ansAver to these questions 
can he attempted onb' after the relationships of each of the variables 
to other data have been studied. 

To come back to the question of sex differences regarding the 
degree of relationship among the drive varitibles: the fact that these 
intericlationships tend to be slightly greater for girls than for hoys 

^Tlic reintive unreliability of oiir measures requires eaiitian in inakinq 
statements about the actual rclationsliiii between them. 
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lias already been presented and discussed in Cluiptct IV, It finds 
further support when the symbols a and in Figure 1 are examined, 
I'hcse symbols indicate the closeness of relationship between two 
drive variables in terms of their patterns of relationship with the 
remaining variables. They thus yield indirectly what is represented 
ill terms of direct correlations in Table 10. Since the symbols in 
Figure 1 are based on clusterings of correlation profiles ascertained 
by an approximative procedure, not too much weight should be 
assigned to them. However rough this criterion may be, the greater 
clustering for glrhs than for boys i.s cpiite striking. For boj's there 
are only four for girls, there arc 11, four of them negative 

(italicized), and in addition tliere are thi'ec more symbols indicating 
close but less marked relationships. On the whole the location of 
tlicsc symbols agrees well with tliat of liigh correlation coefficients in 
Table 10. 

To go into greater detail, the strongg.st tics seen in Table 10 as 
well as in Figure 1 arc found between Aggression on the one hand, 
and Control and Escape on the other. Coefficients for both sexes 
range from .70 to .82. The relationship between Control and Escape 
is likewise marked (around .5 fur both boys and girls). Recognition 
seems also to be a member of tliis cluster, but to a less marked degree 
and more for g/rfs than for boys; its correlations range (for hoys and 
girls) from .35 to .85. All the vemaining significant tics in Table 
10 are limited to one of the sexes. 

Considering the fact that drive for Control refers to what also 
has been described as dominance, its close relationship witli Aggres¬ 
sion is to be expected. The question may he raised of tlie usefulness 
of including them both in our list. Aside from the fact that little 
haim can he done by duplication, we may justify tlieir separate use 
On the empirical grounds that there are interesting diffcienccs between 
these two variables in tlicir lelationsliips to manifest bciiavior (see 
Chapters VI and VII). On the wliolc, Control tends to show 
closer relationship with behavioral manifestations indicating adjust¬ 
ment, whereas Aggression is tied more closely to some maladjusted 
forms of behavior. In Table 10 the same tendency becomes evident 
when correlations of Acliievcment with Aggression and witli Con¬ 
trol are compared. For both sexes the socially approved drive for 
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Achievement conelates about zero with Aggression, but about .35 
with Control. 

The relationslup of Recognition to Aggression and Control brings 
in n tliird variable whose differentiation from the other two will have 
to be con-sideied. It appears tliat in terms of bcliavioral jnajii- 
festations, Recognition holds its own wlicii compared to Aggression, 
nml in the same way as Control, but even more clearl}\ 

The fact that Aggression shows a liigli positive relationsliip with 
Escape may seem surprising at first glance. But it does so only as 
long as we conceive of Aggression and Escape as behavioral mani¬ 
festations, not as underlying forms of motivation. On the under¬ 
lying levels of dynamics, aggression may well be a compensation for, 
and thus caused by, a tendency to escape; or, vice versa, hostility may 
lead to difficulties or guilt feelings and therefore to escape. It has 
become a common saying that insecurity will lead to aggre.wivcncss. 
Thus the drive for Escape may well correlate M’ith the drive for 
Aggvessioji. This would be in line with the psychoanalytic assiinip* 
Lion that both escape and aggression arc forms of infantile regression. 

The (i\iestion, pertinent lo all our material, may again be raised 
cxplicitij'^: How much docs the fact tluit our stjb)ect.s arc adolescents 
contribute to our results? It may >vell l)c tlial the relation.sdup 
between Aggression and Escape is more marked in adolescents chan 
it is in adults. The latter have liad more time to discard one iji 
favor of tlie other. 

Some of the drive variables may now he discussed in greater 
detail in terms of their relationships to the otlier drive variables. 
Special emphasis .will be laid upon sex differences. 

Foi' Autonomy," correlations with other drives seldom reach ,5. 
This may partly be due to the fact that the relisibility of this 
variable is very low, by far the lowest of ail the drive variables. 
There are, however, some interesting sex differences. Tlicrc arc 
significantly higher positive relationships for girls than for hoys with 
Achievement and Recognition. The linear differences (If considera¬ 
tion of such differences is permissible as a fust approximation) be¬ 
tween the correlation coefficients of boys ajid girls is ,53 and .57 
respectively.^'^ There is a tendency in the same dij-eciioj), tlmngli 


-‘DifFerences can be considered significant from around .4 upwards, 
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bcloAv the level of significsiiice, for Aggression and Control (striving 
for dominance). It seems quite plausible that Autonoinyi being IcvSs 
appropriate and adjusted for girls than for boj’s in our society, 
should have higher relationships to more active masculine tendencies, 
sucli as those mentioned in girls. 

A quite i'e\’ersed picture is given by our second variable, 
Social Ties. Here there is a significantly higher positive rela¬ 
tionship in boys than in girls for Achievement and Recog¬ 
nition, and a difference approaching significance for Aggression 
and Control. For Acluevcmciit, the values arc not high, .23 and 
—.26 i'cspccfivclj', but their algebraic dificreixcc is significant, 
reaching almost .5. In Recognition, boys reach the maximum value 
for correlations with Social Tics, .76. The girls arc left significantly 
hehind, but tliey too show a positive tendency, .33. Tlie trend in 
question is less clear for Aggression and Control, but again tlic 
coeflicients are biglier for boys than for girls. In girls, Social Tics 
maj' be an end in itself, showing correlations of more tlian .4 wltli 
only the ''passive" tendencies, Succorance and Escape; whereas in 
boys. Social Tics seems to be connected witli a number of other 
active strivings. Tiic close iclationship between Social Tics and 
Recognition in our group may mean a subordination of both these 
strivings to some more urgent goals such as tlic gaining of status, 
The urgency of cliese goals may again be a function of age; the 
rclaiionship between Social I’lcs and Recognition may be less strong 
in adult life.^^ 

The dl•f^•e for Acliievcmciit sliows relativel}' little relationshij) 
with the other drive variables. Its closest affiliation is with Recogni¬ 
tion, In the way of sex differences, there is a significantly greater 
tendency for girls than for boys toward a positive relationship with 
Autonomy. Furtheimore, Achievement is unrelated to Succorance 
in boys, ycC tliese two drives are incompatible, to the extent of almost 
—.5, in girls. Apparently boys will be motivated toward Achieve¬ 
ment independently of how they stand In Autojiomy or Succorance. 

■■'It is also quite possilde lh.it we are dealing with ihc effects of cultiiriil 
factors, The relationship hctwccii Social Tics and Recognition might not he 
present in, for example, a rural group, and in .1 New England comnuinity 
with different success stniulaids, Achievement might be found to be more 
strongly related lo some of lire oilier drives than wc have found to be the case 
in our group. 
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Givis, on the other hand, will more likely be motivated toward 
Achievement if there is some striving for independence (Autonomy) ; 
girls witli a striving for dependency (Succorance) arc less likely to 
seek Achievement. ’ 

Of tlic remaining variables we shall consider chiefly Aggression. 
Its close relationships with Control and Escape for both boys and 
girls liave already been discussed. Sex differences arc conspicuous 
only for Abasement, which correlates zero with Aggression in boys, 
and —.54 with Aggression in girls. This may be a reflection of 
the fact lliat girls with “masochistic” tendencies can often work 
them out in our societj' without developing hostile tendencies. As 
will be shown in Chapter VIII, girls with high ratings on the drive 
for AhasenieiU are either insecure or truly altruistic. The latter 
solution excludes Aggression. In the former case Aggression may 
or may not be present. The resulting correlation may be expected 
to be moderatel}’^ Iiigh on tJie negative side, whicli is borne out by 
the coefficient just presented. In boys, on the other hand, Abase¬ 
ment apparently goes as often as not with Aggression, possibly in a 
compensatory fashion when it docs. 

Even in the case of boys, liowevcr, one would have expected the 
correlation between Abasement and Aggression to be considerably 
on the negative side if these two terms had been defined on the mani¬ 
fest rather than on the motivational level.*® Tlic fact that this is not 
the case may be taken as an indication that the raters actually did 
rate something which stands behind manifest behavior, In the same 
way, wc may attempt to explain the cori'elations betvvcen Aggres¬ 
sion and Succorance, which are, for both boys and girls, close to 
zero but slightly positive. What \ve call overt aggressive and 
succorant beliavior ought to correlate negatively'. But as drives 
they may well he really independent, or agression may even spring 
from a maladjustment resulting from succorance. 

It will by no means be forgotten that the judges may have been 
influenced in their ratings by theories or by accumulated experiences, 
either of an implicit or of an explicit character. However, the 
rapidity U'ith which the ratings were made, and the form of the 


®Thc idea of the mutual exclusiveness of abased behavior and nggreasive 
behavior finds its de.irest expre.ssion in the construction of rating scale.'! using 
aggression and submission as the opposite ends of a linear scale, 
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rating scale, created conditions under which notions about general 
rclationsliips between drives could have had only a minimal effect. 
jMoieover, it ma}' reasonably be said that any theoretical picposscs- 
sions wliich may have been held by the raters were by no means as 
detailed as the relationships found by means of statistical analyses of 
the ratings, 

Thus far, our argument concerning the subjective or objective basis 
of the notions of drives and their interrclationsliips has been ap¬ 
proached only in the fashion of an argumeniuni ad hoinincm. The 
fact that their interrelationships corroborate general clinical in¬ 
sight or ps 3 'choanalytic theory cannot alone be taken as a final proof 
that (hive ratings hit something focal in the dynamic personality 
structure of our subjects. We must now turn to a statistical analj'sis 
of the relations of rated drives to manifest behavior, as well as to 
other, more independent, sources of infoyraation. The interrelation¬ 
ships between drive variables can be understood in only a very frag¬ 
mentary fashion before these further references have been made. 




VI. RELATIONSHIP OF RATED DRIVES TO 
BEHAVIOR IN SOCIAL SITUATIONS 

A. Comparison of the Two Sets of Data 

In order to link: the drive ratings to priinary (i.e,, directly ob¬ 
servable) beliavior data, correlations were computed between these 
ratings and observations of manifest behavior. These observations 
liad been made previously in a scries of social situations arranged for 
observational purposes, and centering around the activities of the 
adolescent group in the Clubhouse. The situations comprised^ play, 
dancing, and various types of social gatherings (10). 

In these the chief emphasis was put on observation of overt be¬ 
havior as limited, in most cases, to the specific social situation.^’ 
Some of tlicse ratings pertained to such concrete aspects of beliaviov 
as grooming activities, or the frequency of actually executed social 
contacts. Other items were more abstract and interpretative of 
emotional adjustment (e.g., tenseness, selfishness). However, all 
the items have the common characteristic of emphasizing the specific 
response as displayed in social situations. 

One of the consequences of such an approach is fiiat inhibited 
tendencies do not find representation. Only tlie gross behavior is 
recorded, not always differentiating between genuine expression and 
social technique.-*^ The advantage of the behavior ratings, how¬ 
ever, is their rehitive objectivitj' in describing, prior to extensive 
interpretation, the actual behavior and technique.^ employed by the 
individual. Thus they furnish a part of the necessary frame of 
reference for hypotlieses about the motivational personality. 

Drive ratings and behavior ratings arc related in the sense that 
both are luused on tlic same source, behavior, tliough in different 
ways. Our problem is to determine the particular relationships 
betAveen the two, These relationships may be interpreted as being 
between inferred drives on the one hand, and oveit manifestations 
on the other. As an alternative interpretation, our results could 


”In the following discussion ratings based on behavioi' in social situations 
will be referred to as behavior items and as situation items. Tliese terms are 
used synonymously, 

“The qualitative comments which accompanied the ratings often iii.ide this 
differentiation prissibie. But this was not necessarily reflected in the final 
score. 
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be taken as indications of the behavioral cues which the ratcis, as 
a group, used for their inferences, and which thus in a logical sense 
constitute their conceptions of the drives. Tliis problem of the 
“locus” of the correlations will be discussed in greater detail below. 

TJic social situatiaii ratings^ arc based on the averaged ratings of 
four judges, two of whom later participated In our drive ratings. 
This raises the objection tliat personal bias rnaj'’ have con¬ 
tributed to the relationships found between drive and behavior rat¬ 
ings. The influence of pe*-sorial bias is reduced h}' tlie following 
facts: (o) the drive ratings did not include judgments of two of 
tile judges who fiuictioned in the social situation ratings; {b) there 
vviis a lag of two years between assigning situation ratings and 
drive ratings. The situation ratings were made when the subjects 
were in the high eleventh and low twelfth grades. As we mentioned 
nbove, tJie drive ratings were made after the subjects had left the 
study, (r) They were made with the explicit instructions to use 
beliavior as a basis for interpretation rather than to take it at its 
face value; (d) the pattern of our results suggests their general 
validity and makes personal bias as a basis highly improbable. The 
strongest argument in favor of the objective basis of drive ratings is 
the demonstration of their predictive value for reactions other than 
those used for inferring the drive ratings. This will be discussed 
in IX and X, 

Of the 40 social situation items available, 33 were selected in order 
to avoid unnecessary detail or duplication.®® Tliey are listed below 
and in the top part of Table 12.®^ Their order is the same as the 


™For a thorough discuasion of the social situation ratings, their reliabilities, 
hnlo effect, etc. see Frances Burks Newman, Charting /Jdolescent Behavior: 
ylu Evaluation o/ Ohservaiioua! Records iu a Lotiff}ludi?inl Study, monograpii 
in preparation. 

““In a number of instances, separate situational ratings were available for 
heiiavior of the subject with hoy.s and with girls. For the sake of simplicity 
only those ratings were used which refer to the subject's own sex. The list 
of the items in question is: “social participation,” “social self-confidence,” 
“attention-seeking,’' "affectation,” “social stimulus value," “self-assertion," 
"talkativeness.” For “popularity” both ratings were considered in Table 12, 
A number of special itcn:(3 clearly recognisable in Table 12 refer to attitudes 
toward the opposite sex only. 

“'•As compared with the original form of the scale, the direction of some 
variables has been changed lii order to avoid too many negative correlations 
for convenience of discussion. For instnnee, the variable which wo call 
“tenseness" was originally termed "freedom from tenseness," etc, 
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oi'dei' in which the ratings were made. Excerpts or abbreviated 
adaptations from tlie descriptions given the raters arc presented. 

Atlrnctivc Apl>earauce —Attractiveness and pleasantness of 
appearance, incliultiig coloring, features, proportion of body, 
carriage, cleanliness, facial expression, becoming clothes, dis¬ 
tribution of fat, 

Grooming Adivily —Obviously spends a great deal of time in 
grooming self. Frequently arranges or combs hair, bnislics olf 
clothes, puts on make-up. , 

Energy Onipul —Overtly active practically all the time, iii- 
chiding gross movements and aggressive contacts with physical 
environment; eager, animated, bodily movements. 

lulercst in Opposite Sex —Continually initiates contacts with 
and takes every opportunity to attract altcnlUm of members of 
opposite sex, for activities in wliick sexes are mixed. 

Reference to Opposite Sex —When none of opposite sex arc 
picsent: ficqnently talks about members of opposite sex; tries 
out teclmiqiics usually successful 'with, or in anticipation of 
future contacts with opposite sex. 

Social Pnrliripnlioii —Take,s every opportunity for social con¬ 
tact alloAVcd by the nature of the situation. Continually directs 
attention toward others, talks to them and participates in activi¬ 
ties with them. 

Seeking of Ailitlt Company —Seeks out adult in preference to 
children in n group. Hangs around adults making frequent bids 
for attention. Idcntllies self with adults. Very cordial to adults. 

Resistance to Aal/soriiy — Deliberately breaks rules. Refuses 
to comply with requests of person in charge. Subtly resists 
authority; evasive, sly, two-faced, smooth, in contrast to: Eager 
to comply ^vitli adults' wishes; anticipates what adults might 
want; asks adult aa.sistancc in enforcing regulations; ex¬ 
tremely suggestible with adults. 

Social Self-Confidence —Very assured behavior with both 
adults and children. Takes failure in matter-of-fact way, 
Invites new situations requiring poise and confidence, 

Attention-Seeking — Constantly seeks to put self in a conspicu¬ 
ous position; bluIHug, showing oil. Exerts strenuous ciforts to 
gain recognition of associates. 

Affectation —Markedly affected speech, mannerisms, or ges¬ 
tures; simulation of modesty or wistfulncss. 

Social Stimulus Value —Frequently stimulates others hy liia 
presence, Attracts and keeps their attention. 

Popularity ivilfi Same Sex — Generally approved and admired 
by others. Effoits repeatedly made by others to attract his at¬ 
tention, A pieferred partner in activities; his company sought 
by many. 
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I'opiilaiity noit/i Opposite Sex —(Definition same as above.) 

Self-zhsetiioii —Monopolizes conversation widi, or inieifeies 
^vith activities of others. Continually giving Uireetiona and 
ordering others about. 

Se7isilivily and DrPendaice on Approvaf —Excessively con¬ 
cerned about tlic .sort of impression he wakes on his a.s.sociafc.s, 

Very serusitive and easily “liiirt”. Reacts strongly to praise or 
blame. Constantly leaning on others for approval of his actions, 
or help in his decisions. 

Lctidevship —Ilighty successful in Influencing the group cither 
directly ov by indirect suggestion. Competent in orRanizing 
and haiuUinfi group aclivitios. Comments or suggestions wcl- 
cojnpd by tlic group and readily accepted. 

Group InfereJt vj. Self Interest —QuirhIy .ndapt-s bi/n.self .Tiid 
buoyantly canies the load of enthusiasm for group inteiests 
and activities, or, quickly adapts and devotes himself unre¬ 
servedly to the interests of the group. Enthusiastically encnin- 
ages activities in which most of the group aie inieresied. 

Tulkaliveiiess as contrasted with Quiet, 

Dissaljjfii'il as contrasted with Content. 

Exnhr/uit ns cojjtra-sted tvith Gloom)'. 

E.vcUctith'ss .i<r conerssted with Calmness. 

IrntahilUy as contrasted with Gaod-natureriness. 

Teuscucss as contrasted with Relaxed. 

Impiilsivc7iess as contrasted with Deliberative. 

Airxicty as contrasted with Carefree. 

FretjUdH Mood Snuings as contrasted with Constancy of Mood. 

Sciftshness a,s contrasted with Cooperative, 

Irresponsible as contrasted with Responsible, 

ILvpIoi/ivi’, dciaandiai/ of others as cuiitrnAtetl with non-cx- 
ploitlve, undemanding. 

iVell Ad'jusied SociaUy as contrasted with Poorly Adjusted 
Socially. 

Predoinhiaiitly Orirnled toward Opposite Sex a.s contrasted 
with precloininantly Oriented towaid Same Sex. 

S/nooth Social Funetiening, omthout etnosloTial iiilerlerence 
ns contifisted with Blocked in Social SiUiation.s, fiequeiit cino- 
tionai Intel fcrence. 

The reliabilities of tlic 33 bchuvior items ranf.re from ..37 to .77 
unraisetl, or .54 to .87 raised. In the tables sintl friaphs of tliis 
clmptcr only eight of the nine drives arc sliowji. No coniiiiilatiott.'j 
tvere made for Autonomy because of its low intcr-ratcr agreement 
discussed in Chapter III. 
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11. RELATioNsriiPS OF Rathd Drives to SiTuArroK Ratings 
Taken as a Group 

The purpose of Table 11 is to indicate the similarity between the 
single drives in terms of their relationships to the behavior ratings 
as a whole. This can be visualized from the left part of Tabic 11 by 
following rows and columns in both directions away from the 
diagonal. 

Table 11 and its explanation are chiefly of methodological interest. 
The drive variables are arranged in such an order that the average 
differences between corresponding correlation coeflicients (boys and 
girls taken together) are at a minimum for ndjiacent drives. The 
average differences shown in the left part of the table arc computed 
in the following fashion, according to the squared r method: all the 
coefficients shown in Table 12 are first squared hut the squares are 
assigned tlie same sign, positive or negative, which the original coeffi¬ 
cient possessed. Algebraic averages are then computed for corre¬ 
sponding values of boys and girls. The next step consists in the 
computation of all tlic algebraic differences corresponding to the 28 
possible intercombinations of the eight drive variables, for each of 
the 33 situation items. The signs of all these differences are then 
discarded, and they are averaged over all the 33 items for each of 
the coinhiiiations of drives. In tUc table the square roots of these 
28 averages are slio^vn. It can be seen that the rearrangement of 
the sequence of drives can be made with a satisfactory degree of 
consistency. 

The right part of Table 11 shows the average correlations of each 
drive variable with 33 situation items, giving two values for each 
drive, one with signs taken into consideration, the other w'ith signs 
discarded.^" 

According to both of these criteria, the relationsliips arc rather 
close for tlie first five drives. They arc in the neighborhood of -40 
to .45 with very little difference between absolute and algebraic 
averages, indicating almost complete absence of negative correla¬ 
tions. There is a break from here to the last three drives, Succoiancc, 

^Theso/ erages are also based on ihe sc|iiaicd r's riithei tlian upon tlie 
lunnericfiE lues; signs are, however, rct.iincd in thcii originnl vnlue except 
for tlic Ip hep of cninpulation leadinn: to the iesiilt!> presented in the left 
part as In the first column of the tight pait of the (alile. 
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Achievement, and Abasement, with absolute averages of aioiind 
.20 to .25. In tile case of Acliicveincnt the algebraic average 
drops to about .1, and in the case of Abasement it becomes negative, 
—.23, indicating the frequent occurrence of negative correlations 
with these two drive variables. 

In fact the correlations between Abasement and the situation 
ratings are inversely related to the corresponding correlations be¬ 
tween the first five drives ami the situation ratings. Tliis negative 
relation is not surprising when wc consider that Aggression and 
Recognition motivate, among other manifestations, overt social activi¬ 
ties, whereas Abasement as a motive is apt to inhibit tlicm. 

The data thus suggc.st that behavior in social situations reflects 
the first five drives. In contrast to this, the last three variables seem 
on the whole to show less clear relationship.^ to social behavior. It 
will be shown in Chapter VIII, however, that they arc tied to certain 
general traits such as "introversion” and "maturity.” They also 
show close relationships to the Adjusiment Inventory, whereas tlic 
first five drives do not (sec Chapter IX). Thus in no sense can 
the last three drive.s, Succorance, Achievement, and Abaseinenc, he 
consideted less important than the first five, whether we consider them 
as constructs facilitating the organization of data, or ns dynamic 
realities. 

By and large, the sequence of the eight drive items described in 
Table 11 is rather in agreement with what Jia.s been discussed in 
greater detail in Chapter V in connection with the direct interrela¬ 
tions of drives, In going back to Tabic 10 it can he seen that com¬ 
binations of drive.s adjacent to one another in Table 11 tend to 
show the highest direct correlation. For boys and girls taken to¬ 
gether, the relationship between Social Ties and Recognition is 
better than ,55, and for the subsequent adjacent pairs of Recognition 
and Control, Control and Aggression, Aggression and Escape, it is 
between .75 and .80. Further down in the list of the eight drive 
variables rearranged in Table 11 the relationships arc not as close 
when viewed in the light of Table 10, yet even there they are 
consistent enough to justify the proposed reorganization. 

A further similarity between the first five drives is given by the 
fact that they arc those with the highest inter-rater agreements as 
shown in Table 2, with averages from .45 up, unraised, and from 
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.7 raised. A tlififerentiation of these five drives in terms of their 
jelations to behavior will be given in the following section. 

C. RliLATlONSlllPS OF SlNCLTi DlUVES TO BeHAVIOR IteMS 

Before showing the more complex relationships between rated 
drives and behavior observations, specific correlation trends will be 
discussed, Tlie data arc presented in Table 12 showing raw cor¬ 
relation coefficients for boys and girls separately, for the 264 com¬ 
binations between the eight drive variables and the thirty-three situa¬ 
tion items. 

Of our groiiiJ of 49 bo 3 'S and 46 girls which had been rated on 
drives, 4+ boys and 38 givls enter this compavisan, The omissions 
are due to the fact that some of the children were not rated on the 
situation material. As a rough estimate (varying with the site of 
the correlations) differences of .4 between correlation coefficients 
may be regarded as significant. 

A glance at Table 12 shows that the profiles for boys and girls 
are rather similar. In the subsequent discussion, there will be 
emphasis on sex differences whenever they do appear, 

Detailed discussion of all coefficients shown in Table 12 cannot 
be attempted. The discussion will concentrate, on selected variables 
and will summarize briefly the rest of the material.®^ 

We select first the rating on Recognition. The drive for Recog¬ 
nition is one of tlie first five variables mentioned as showing rela¬ 
tively high average correlations with the behavior ratings. Examin¬ 
ing the second row of Tabic 12 item by item, we find some inter¬ 
esting relationships with particular situation ratings as well as some 
interesting sex differences. 

Recognition shows relatively little relationship with "attractive 
appearnnee” for both boys and girls, but somewhat more witli 
"glooming activity" (about .4). In "energy output" boys’ conela- 
tions are higher than the girls’ (.5 vs. .2). The difference is not 
quite significant, but general experience and further correlations to 
be mentioned suggest that the drive for Recognition is more openly 
displayed in boys whereas girls more commonly show a tendency to 

“To distinguish between the two types of data, drives will be capitnlizcd 
as was done in the previous chapters, and social items will be refcuied to in 
quotation marks. 
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hide it. “Interest in the opposite sex“ and “rcfcicnce to the oppo¬ 
site sex'* correlate about .5 with Recognition in both boys and girls 
(whicli may or may not be a specific feature of adolescence) and so 
does “social participation.” “Seeking of adult company" is slightly 
higher in boys than in girls who rate high on Recognition, and 
“resistance to authority" is significantly higher in girls than in hoys. 
Values of from .45 to .70 for both boys and girls are found for 
the next four items: “Social self-confidence,” “attention-seeking," 
“affectation," and “social stimulus value.” “Popularity with the 
same sex" correlates about .3, “popularity with the opposite sex" 
about .45 with Recognition for both boj’s and girls. For “self- 
assertion" the relationship is rather close, .62 for both boys and 
girls. In “dependence on approval” boys striving for Recognition 
are higher than girls to an extent approaching significance (.66 vs. 
.35); again bo 5 's more often display their sensitivity and dependence 
on approval whereas the girls tend to inhibit their drive for Recogni¬ 
tion. Correlations with “leadership” are about .4, A highly signifi¬ 
cant sc.x difference of more than .5 is shown for “group interest," 
with boys exhibiting much more “group interest” than girls. “Talka¬ 
tiveness” averages about .55. 

]\'Iost of the behavior items discussed thus far such as "energy 
output,” “social participation,” “self-confidence” (defined as inviting 
new situations), “self-assertion” (bossiness), “leadership,” may be 
conveniently labelled by the phrase "overt social activity," indicating 
a direct expression of the drive for Recognition, whether tliis exiires- 
sion is more or less adjusted. On the whole, correlations of Recog¬ 
nition witli these items are rather high. Among the remaining iteni.s, 
“exuberance" and “orientation toward opposite sex" fall in the 
same category. 

Witli the e.xception of the items just mentioned and the remain¬ 
ing two of the last three situation items, tlie subsequent list of be¬ 
havior items may be comprehensively labelled “emotional maladjust¬ 
ment." This category comprises Items like “irritability," “tenseness," 
“frequency of mood swings,” “selfishness,” etc. Though Recognition 
also sliows relationships to the items on this second part of the list, 
tliese relationships are more uneven than the first category and are 
generally more marked for girls than for bo 5 's. 

For example, girls striving for Recognition arc somewhat more 
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likely to be “dissatisfied" than boys striving for Recognition. For 
boys the conelation with “cxubcrancej" which belongs to the fust 
category of overt expressiveness is almost .5 whereas for girls there 
is practically no relationship. This again points, as did the third 
item, “energy output" toward the greater overtness of the striving 
for Recognition in boys than in girls. The relationship with “excited- 
ncss” is about .54. There is a significant sex difference in the next 
item “irritability,” as well as in "selfishness" and ^'lack of responsi¬ 
bility." Girls striving for Recognition show a marked tendency of 
about .5 to be “irritable," "selfish,” and “irresponsible." All of 
these items indicate emotional maladjustment in girls whereas these 
relationships are practically absent in hoys. There is some positive 
relationship for both sexes with "tenseness” and witli “impulsive¬ 
ness," no relationship with "anxiety," and a relationship with the 
tendency toward "frequent mood swings” which is higher for girls 
than for boys, though not significantly so. I'here Is a high correla¬ 
tion, between .6 and .7, of Recognition with “cxploitivencss" in both 
boys and girls. 

Tile relationship with "social adjustment" is negligible and so 
is the one wltli the Last item, “smooth social functioning," at least 
as far as girls are concerned. The next to last item, “orientation 
toward the opposite sex,” is very similar in content to the fourth 
and fifth items of the list and belongs to the category of overt social 
activitJ^ Like these, it shows a correlation with the striving for 
Recognition of about .5 for both sexes. 

The behavior profile of Recognition will now be compared with 
the profiles of the other four drive variables which have already 
been found Lo be closely related with regard to behavioral manifesta¬ 
tions, These arc, namely: Social Ties, Control, Aggression, and 
Escape. Tn discussing similarities and differences among these five 
drives, the distinction made between overtly expressive social be¬ 
havior and emotional maladjustment will be kept in mind, and 
special attention will again he paid to sex differences. 

Let us start with Aggression. As does Recognition, Aggression 
correlates positively with the items in the category “overt social 
activity” yet these correlations arc generally not as high as for Recog¬ 
nition. It should be noted that there is a slight and consistent rela¬ 
tionship between Aggression and such items of positive social success 
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as "leadership,’' or "social stimulus value.” This is the move remark¬ 
able as the defining remarks given lo the raters for the drive for 
Aggression (see Chapter II) stress the maladjusted finglc. Appai- 
ently there was more gencralit 5 ' undcrl 3 'ing the actual liandling of 
the drive category Aggression by the raters than was explicitly sug¬ 
gested in the definition. Such broadness is in agreement with psy- 
choajialytic and other assumptions regarding aggression as an 
important component of every active type of behavior (Alexander,®* 
Murphy). On tlie other hand, according to psychoanalysis a high 
degree of hostility will be fo\ind in every maladjusted form of be¬ 
havior (c.g.; neurosis). Correspondingly Aggression shou’s gcncMally 
higher correlations than Recognition with the various behavioral 
forms of maladjustment. This can best be seen by comparing the 
two drives in tlie right lialf of Tabic 12. 

On tlie whole tiic two sexes show less differences on Aggression 
tlian on Recognition, but there is again a slight tendenej' for girls 
rated high on Aggression to be more emotionally maladjusted than 
for boys (c.g., there is less "group interest” but more "irritability” 
and also more "selfishness”). The highest point in the behavior 
profde of the drive for Aggression is "cxploitiveness,” showing the 
highest correlation of the whole table, .8 for botli boys and girls. 
One may partially account for this by the fact that cxploitiveness is 
one of the less concrete items in the behavior list. It refers to a 
result of behavior ratlicr than to a specific manifestation and thus is 
more comparable to some of the general traits to be discussed in 
Cliapter VIII. Other high points are "frequent mood swings," 
"affectation," and "attention-seeking,” with little sex differences for 
any of these items. The only sizicable negative relationship is with 
"group interest” in girls. As can be seen from Table 11, Aggression 
is generally the most expressive of all the drives in the sense of being 
displayed in social situations, with an average correlation for all 
the 33 .situation items of .47. 

The behavior profile of Escape is very similar to that of Aggres¬ 
sion. Among the differences, none of which is quite significant, vve 
mention only the smaller relationships of "energy output” for both 
sexes, and "interest in the opposite sex” for boys. For "interest in 


“‘Alexander, F, The Psychoanalysis of the Tolal Pcrsotinlily. 
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opposite sex” tlieie is a significant difference between bo 5 ’s and girls. 
For girls, but not for boys, there is a clear relationship between 
Escape and “interest in opposite sex." There is a similar relation¬ 
ship of the sexes regarding ‘'seeking of adult company," whereas 
both aggressive boys and aggressive girls have a rather indifferent 
relationship, as a group, with this item. Generally speaking, the 
relationsliips between Escape anti “overt social activity” are sligJnly 
but consistently higher for girls than for boys, Oji the side of 
emotional maladjiustment sex differences are negligible; the general 
trend is rather similar to Aggression. 

The last two of the group of five drives, Social Tics and Control, 
will now be considered briefly. The general pattern of ups and 
downs of Control is more similar to Aggression than to the other 
drives. However, like Social Ties and Recognition, the left part 
of its profile is slightly but consistently higher than that of Aggres¬ 
sion. The items “social participation,” “social stimulus value,” 
“popularity,” “leadership,” and “group interest,” show their lughest 
correlations with Control for bojfs. The differences between some 
of these correlations and the corresponding ones for Aggression 
approadi significance. On the other hand witli respect to emotional 
maladjustment the profile for Control is closer to zero than is that 
for Aggression, a feature which Control again shares with Recogni¬ 
tion and with Social Ties. This is especially true for the boys witli 
respect to Control and Recognition, whereas the girls’ profiles tend 
to be almost as high on these as on Aggi-ession. The sex differences 
in “group interest” reaches a maximum in the case of Control: 
.51 versus —.28. This is the maximum sex difference that occurs 
in Table 12. 

Thus, wlicreas Control shows more resemblance to Aggression in 
its specific pattern, it is more similar to Recognition with respect 
to the more general trend of “overt activity” versus “emotional 
maladjustment.” This Is also brought out in Table 11 b 5 ' the fact 
that the lowest average discrepancy, .22, between the behavioral 
representations of any two drives, is found for Recognition and 
Control, whereas it is .28 for Control and Aggression. 

It may be fruitful to make a conceptual distinction between the 
hitter two drive variables in view of the important differences in 
their manifestations. Wliether or not such a distinction should be 
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retained for Control and Recognition is questionable from the point 
of view of our mfiteilal. However, such a distinction can do little 
liarm, since we do not assume that these motivational tendencies 
are independent "factors,” but rather use them as guiding concepts 
with no claim toward orthogonality. 

The distinction between Recognition and Social Tics seems in any 
case more justified, as far as behavioral manifestations are concerned, 
than tile distinction between Recognition and Control. There arc, 
for example, clear differences between the former two drives with 
respect to sex differences in their behavioral manifestations, wliereas 
there are very little differences in this respect between Recognition 
and Control. Social Ties shows consistently higlier relationships 
with behavior items for bo 5 's than for girls, wheicas this is not 
tile case with citlier Recognition or Control. One conspicuous 
difference is in "resistance to authority,” which is higher for girls 
than for boys in the case of Recognition, hut higher for boys tlian 
for girls in the case of Social Tics. In general it may be stated 
that for boys, Social Ties finds expression in greater overt social 
activity, but also greater emotional maladjustment tlian for girls. 
Recognition finds expression for both sexes about equally, in overt 
social activity, but is more closely related to emotional maladjustment 
in girls than in hoys. 

Generally, the differences between correlation profiles increase 
as we proceed from the upper to the lower portions of the table, in 
accordance with the way in which the list of drive variables has been 
rearranged (see Section B of this chapter. Table 11, and also Sec¬ 
tion D). Relatively high coefficients are found between the adjusted 
behavior items and Social Ties, Recognition, and Control, and be¬ 
tween the maladjusted items and Aggression and Escape. For con¬ 
trast, the last variable in the list of drives, Abasement, will now 
be discussed. 

The correlations of the rated drive for Abasement with situation 
items are generally low and often negative. Yet these coefficients 
illustrate some of the less obvious or even unexpected relationships 
which are so difficult to explain unless certain psj’clioanalytic con¬ 
cepts are resorted to. Abasement shows a negative correlation, some¬ 
what less than —.4, for bo 5 's and girls averaged, with "attractive 
appearance.” With the next item “grooming activity” the corrcla- 
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tion is even liighev in the negative direction, nenily —.5 for boys 
and gills averaged. This somewhat surprising /incling suggests tliat 
neglect of grooming may be primarily the expression of a masochistic 
tendency, and the lack of attractive appearance a result rather than 
the cause of masochism. 

Among die further correlates of Abasement we mention a nega¬ 
tive relationslirp for girls, but not boys, with “resistance to authority” 
and with “affectation.’* Likewise, ''scl/ishness" correlales negatively 
with Abasement only in girls. There also is a significant difference 
between boys and girls in “irritability,” the difference being almost 
,6, with the girls showing the negative relationship of —-35. Fur¬ 
thermore, girls tending toward Abasement do not show inclination 
to be dissatisfied, whereas bo 5 's have it to an extent almost significantlj'^ 
liigher, namely, .46. 

This brings us to a point where sex differences may be discussed 
‘ in a more general way. Let us compare the two drives, Abasement 
and Aggression. The considerations of the preceding paragrapli 
show that masochistic girls in our society tend to be better adapted 
than masochistic boys: they tend to be unaffected, non-rc.siscant to 
authority, unselfish, not irritable and not too dissatisfiecl, whereas 
masochistic boys tend to be dissatisfied, irritable, and anxious, On 
the other hand, there is a tendency for Aggi'cssion to correlate with 
undesirable features in girls more than in boys, as mentioned .above. 
While aggressive bo 3 ’s arc markedly active, aggressive girls tend 
move often to be irritable. A reverse picture to Ab.iscment is also 
shown in the case of Recognition. In contrast to boys seeking recogni¬ 
tion, girls wlio sti'ivc for recognition tend to resist autliority, to be 
comparatively indifferent to the group, and to be dissatisfied, irritable, 
selfish, and irresponsible, quite aside from those desirable and un¬ 
desirable features which they share with the boys who strive for 
recognition. 

On the basis of our findings as well as from general assumptions 
we may con.sitler the striving for aggression and recognition more 
an aspect of adjustment to oUr culture when found in boys than 
when found in girl.% and abasement a feature of adjustment to our 
culturc when found in girls, but less specifically so when found 
in bo 3 'S. The findings discussed above could thus be summarized and 
tentatively generalized in the following way: undesirable forms of 
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behaviov in social situations arc especially displayed by boys ratiuii 
liiy;h on feminine drives and by n'rls ratin'; high on masculine 
drives. 

7'he remaining two variables in our list of drives are Succornitce 
and Achievement. TJiey have^ in common with Abasement, a general 
lack of relationship with jiiost of the social situation items. 

In the case of Succorancc, only a few rclationsliips arc significant, 
and most of tliesc are to be found in girls. Girls rating higli in 
Succorancc tend to be "attention-seeking” and "affected” 

(.41), "self-assertive” and "dependent on approval” (,37 and .38), 
and "talkative'' (-40), "dissatisfied” (-43), "irritiililc'’ (.43), ‘‘im¬ 
pulsive" (.42), and "selfish,” "irresponsible” and "exploitive" (.42, 
.39, .49). The highest though not quite significant rclutionship of 
Succorancc for boys is with "tenseness” (.35). 

In contrast to Succorancc, Achievement sbow.s rilmost all of its 
significant relationships to situational behavior in boys and not In 
girls'. Hoys rated high on the drive for Achievement tend to seek 
adult company (.51), not to resist authority, (—.40), to be socially 
self-confident (.37), not to he irritable (—.36), not to he selfish and 
irresponsible (—.44 and •—.48), to be socially adjusted (.37) and 
to show smooth social functioning. As will be seen even more clearly 
in Cliapter VlIT, tlie drive for Aclucvcment is associated with real 
inregrntion of personality and internalization of tasks and social re- 
sponsibilitie.*!. The highest figure for girls is —.39 indicating inde¬ 
pendence of approval In girls rated high on Achievement. The 
emotional independence of girls rated high on Achievement Ims 
already been emphasized in Chapter V where it was pointed out 
that tile drive for Achievement shows some correlation with the 
drive for Autonomy and other more active drives, which was not 
fouiid in boy.s. 

D. Relationships of Single IIehavior Items to the Rated 

Drives 

Instead of proceeding by rows in Table 12, one may directly com- 
]iarc values in a given column. Jn this way a single behavior item 
c-in he analyzed with respect to its relationships to the various 
(hives. Such an analysis will he attempted now for some of the 
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33 situation items. This analysis will cut across previous discussion, 
blit with emphasis on differentiation in the vertical direction. 

Let us consider first ihc item "selfishness” (sixth from the end) 
•which is interesting because of the rather marked sex differences, Its 
correlation with Social Ties is negligible for both sexes. There is a 
correlation of between .5 and .6 for both sexes with the fourth and 
fifth variables, Aggression and Escape. With Recognition, Control, 
and Succorance, however, the girls show correlations of around .45, 
whereas tliere is practically no correlation with these items in boys. 
There is a negative correlation of —.44 with Achievement in boys, 
whereas girls show no relationship, and of —.43 in girls with Abase¬ 
ment whereas the boys show no relationship. As we have mentioned 
above, the undesirable feature of "selfishness” is overcome by self- 
sacrifice (or masochism) In girls, hut not in boys. On the other 
hand, selfishness in bo5's seems to be incompatible witli work, whereas 
there is no relationship between attitude toward motivation to work 
(Achievement) and "selfishness” in girls. 

Among the items of overt social activity, the following arc most 
clearly differentiated in their relationships to our list of drives; 
“grooming activity,” which drops from around .4 in its relationship 
to Recognition to about —.45 in its relationship to Abasement; 
"interest in the opposite sex” and "reference to the opposite sex” 
and "orientation toward the opposite sex” which drop from around 
.5 in the case of Social Tics and Recognition to around —.2 or —-3 
in the case of Abasement. It is interesting that in the in-between 
variable of Aggression there still is relationship witli "reference to 
the opposite sex” (when none of the opposite sex is present) yet the 
initiating of contact with the opposite sex ("interest in the opposite 
sex”) lias almost vanished (for boys). This latter item shows even 
a slightly negative coefficient, in boys, with Escape, a fact which 
makes boys rated high on Escape more similar to tliose rated high on 
Abasement than to those rated high on the first four drives. A differ¬ 
ence between boys high on Escape and bo}’s high on Abasement in 
their relation to the opposite sex is that the former .still do show 
reference to tile opposite sex whereas the latter do not even show this. 
Boys rated high on Social Tics show the greatest "interest in the 
oiiposite sex” and "reference to the opposite sex.” For Recognition, 
Control, Aggression, and especially Escape, relationships with "refer- 
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cnce to’' are hi(^her than with "interest in” the opposite sex. Girls 
however, show greatest "interest in opposite sex” when rated high on 
Aggression, Recognition, and Escape. This holds also, but to a lesser 
degree, for Control and Social Tics. Like the boj’S, girls rated 
high on Abasement are likely to be low on the two items, 

The figures for "social self-confidence” drop steadily except for 
Achievement, from around .5, in the case of Social Ties, Recognition, 
and Control, to —.3 for Abasement. 

For "attention-seeking” the pattern is similar. The higliest single 
coeflicient is .83 charncterizing the relationship between Control and 
"attention-seeking’' in bo}'S. For Aggression the value is almost as 
high for both boys and girls. Socml Tics, Recognitioa, and Escape 
show coefficients of about .6, whereas they are around zero for boys 
in Succorance and Achievement, and become slightly negative in 
Abasement. 

A considerable drop is also found for "exploitivcness,” which 
reaches about .8 in the case of Aggression and drops down to —,13 
for boys and —.46 for girls in the case of Abasement. 

E. Synonyms tn Colloquial Reference to Drives and 
Manifestations 

A question of special interest arises in connection with the fact 
mentioned in the introduction, that in common language, similar or 
identical terms are often employed to characterize both motivational 
tendencies and forms of behavior. This may be one of the reasons for 
the attempt to eliminate reference to motivation altogether in an 
objective psycliology. The relationships seem, liowevcr, to be more 
tangled than a simple terminological identification would permit us 
to expect, as became apparent in our discussion of Table 12. To 
be sure there arc no identical terms if we compare the list pf drives 
witli tlie list of behavior items. But for nearly every drive V’c find 
one or a few manifestations which strike us as particularly appropriate 
or congenial, e.g., "self-assertion” for Control, "social participation” 
for Social Ties, "dependence on approval" for Recognition, and lack 
of "social sclf-confidence” for Abasement. 

The closest correspondence is found in the case of self-assertion 
i\nd Coi\tvol (.7). The vclationahips between synony¬ 
mous drives and manifestations drop from theie to .3 for lack of 
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'‘sclf-confidcnce" aod Abasement; to .5 for ^‘social pavticipatiou" 
and Social Tics, and to .66 in boys and only .35 in fjiils for "de¬ 
pendence on approval" and Recognition. TIic lower the corrciniion 
the greater is the indication that the corresponding or "natural” 
inanifestation of the drive in question i.s inhibited, as I.>^, for instaju'e, 
the ease with Recognition in girls, or Abasement in botli sexes, 

A problem to be disting^ushed from the one concerning relation¬ 
ships between drives and corresponding manifestations, is that of 
tile relationship between drives and the chief, synonymous goals to- 
w.ird U'hicli tlicj' are directed. In fact, "drives" seem to be moic 
often named after their goals than after their immediate behavioral 
manifestations. One of the main goals of the drive for Control is 
Icaderslilp. The relation behveen Control and "leadership” is .60 
for boys and .29 for girls. This suggests that girls either do not 
rc.ich tlieir goal of controlling .is well as bo3's or tliat there .are 
other main types of goals, e.g., more subtle forms of Control, which 
me important for the girls rated high on that variable. In any case, 
the importance of a goal for an individual as indicated in his drive 
ratings does not automatically imply its attainment. The drive for 
Social Ties refers to a striving for general social acceptance (see the 
definitions in Chapter II). Its relation to the most closely corre¬ 
sponding overt observational item, "popularity," is however, only 
around .2 for "popularity with the same sex," and not much liiglier 
for "popularity with the opposite sex.” It thus seems to be easier 
to become a leader with a strong drive for Control than to become 
popular with a strong striving for Social Ties. Or else leadership 
is often taken as a cue to infer n striving for Contiol, at least in 
the case of the boys, whereas presence or absence of popularity is not 
so much used as a cue for the significance of popularity for the indi¬ 
vidual (drive for Social Ties). Thus not only the relationship 
between drive and manifestation (technique) but also that betAveen 
drive and acliicvcd goal is ambiguous. 



VII, DRIVE PATTERNS AND BEHAVIOR PATTERNS 


A. Altjtrnative Behavior AIahifestations of Drives as 
Represented dy Multiple Correlations 

In tins chapter the complex relationships between rated drives 
and behavior in social situations will be clabonited with respect to 
certain aspects which have not yet been dealt with due to limitations 
of technique. 

The first of these questions is the following; Is it true that for 
each drive there is a standard set of manifestations exhibited more 
or less consistently by all persons possessing the drive? If so, drives 
are nothing hut names for clusters of manifestations. Or do we 
find that individuals possessing a certain drive will exhibit cither 
one or another set of manifestations? In such a case there arc two 
of moie sets of beliavioral patterns functioning in an ‘‘alternative” 
fashion in the cxpi'cssion of the drive. 

To answer these questions one has to correlate rated drives with 
complex features such as “the presence of cither this manifestation 
or that manifestation." There arc several possibilities to be con¬ 
sidered here. One ntay interpret the concept of alternative manifesta¬ 
tion in the sense of mutual exclusiveness, in which case a person 
should get a high score on one manifestation hut not on the other. 
Or one could define “eithcr-or" in the sense of "and/or”; in this 
case a person scoring liigh on one manifestation may score Jiigb, low, 
or medium on the second, although both manifestations may be closely 
related to the drive, 

A simple and direct statistical technique available for the study 
of joint contributions of two or more unrelated variables to a third 
is the multiple correlation. Wc have used the multiple correlation 
coefficient to obtain the correlation between the drive and best- 
weighted sum of the ratings on the two (or more) manifestations. 
The latter represent the alternative expressions of the drive in 
question.^® 

By means of the multiple correlation coefficient one can study 

‘''It is to be noted that multiple correlation provides an adeeptate index of 
the relationships involved only if the alternative manifestation is of an 
additive sort and relationships linear. In a case other tlinn the additive pos¬ 
sibility of aiternative expre-ssion, multiple correlation will underestimate tlie 
true relationship. 
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the relationship of a single drive to two manifestations, or the rela¬ 
tionship of one manifestation to two different drives. We will con¬ 
sider first the former of these two cases. 

One of the major findings in the preceding chapter was that five 
of our drive variables showed differential relationships with the two 
distinct classes of behavioral manifestations represented in our list. 
One class of behavioral manifestations was labelled “ovci t social 
activity," the other "emotionally maladjusted behavior,” The fact 
that there was a differential relationship suggests, as would be ex¬ 
pected, a Certain degree of independent variability between these two 
classes. If such independent variability exists, multiple correlations 
between drives and the two classes of manifestations should be 
considerably higher than the single correlations of the drives with 
the items in the two classes, provided that the latter correlations 
are significantly different from zero. 

In order to investigate this question, intcrcorrcJations between be¬ 
havior items were compured. Since it was not possible at the time 
to do this for all the 528 possible combinations among the 33 behavior 
items used, the 25 more important items were selected and correla¬ 
tions computed for boys and girls separately, yielding a total of 600 
coefficients. An inspection of the table of intercorrelations’**’ showed 
that the cross-correlations between items of one and the other class 
were, on the whole, unreliably different from zero, with small nega¬ 
tive as well as with small positive values (see Tables 13 and 14). 
The behavior manifestations in the two classes are thus seen to be 
mutually independent. Since items in each class, however, have 
shown positive relationships to some of tht drive variables, the hy¬ 
pothesis of alternative manifestations is partially confirmed. 

To investigate this hypothesis further, it wag planned to make a 
detailed analysis of alternative manifestations, for the drives for 
Recognition and Aggression. These drives were selected on account 
of their general psychological interest and the fact tliat they showed 
high average correlation with the behavior items (cf. Table 11). 
A systematic use of the multiple correlation technique was made 


“The iiUercori-clalions between the behavior items used in oiir multiple 
correlation study may be found in Tables 13 and 14. Due to lack of space 
the complete table has not been presented here in full but is on file at the 
Institute of Child Welfare. 
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TABLE 13 

Alternative Manifestations for Drive for Recognition 


s 

HI Sex 

’’rn 

''l-M 

^'n.u 



Irritability 





Enei'g 3 ’ OiUjiut 

B 



—.27 



G 



—.14 


Social Pnrlicipation 

B 



—.30 



G 

AS 

,52 

—.05 

.71 

Social Self-Confidence 

B 



—.50 



G 

.S6 

.52 

.00 

.76 

Lcndci'ship 

B 



—.38 



G 

.38 

.52 

—.06 

.66 

Exiibci Qiicc 

B 



—.52 



G 



—.53 


Heterosexual Interest 

B 



—,19 



G 

.46 

.52 

,05 

.6S 

Grooining Activity 

B 



—.16 



G 

.42 

.52 

.10 

.64 


T rtisfiirjs 





Energy Output 

B 

.SO 

.46 

.25 

,61 


G 



.10 


Social Participation 

B 

.45 

.46 

.02 

.64 


G 

.45 

.30 

.17 

,50 

Sociai Self-Confidence 

B 

.53 

.46 

—,08 

.73 


G 

.56 

.30 

—.11 

.67 

Leadership 

B 

A 6 

.46 

—.13 

,70 


G 

.38 

.30 

—.13 

,59 

Exuberance 

B 

.49 

.46 

—,03 

.68 


G 



—,18 


Heterosexual Interest 

n 

.50 

.46 

.22 

.62 


G 

.46 

.30 

—.24 

.63 

Grooming Activity 

B 

.38 

.46 

,00 

.60 


G 

.42 

.3 0 

—.19 

.57 


Frequent Mood Swings 




Energy Output 

B 

.50 

.35 

.16 

,57 


G 



.12 


Social Paiticipation 

B 

.45 

.35 

.16 

,53 


G 

.45 

,55 

,31 

,62 


n .53 ,35 —.12 .C.0 

G .56 .55 ,15 .73 


Social Sclf-Confiilence 



202 


GENETIC PSYCHOLOGY MONOGRAPHS 


TABLE 13 (coiitlnueil) 


a 

M 

Sex 

•CH 

•"OM 



Leadership 


B 

.46 

.3 5 

—,07 

.60 


G 

.li 

.55 

,0+ 

,66 

Exii her mice 


B 

.49 

.35 

—.12 

,6+ 



G 



—,27 


lietcrosexiul Interest 


B 

.50 

.3 5 

,16 

M 



G 

.46 

.55 

,15 

.67 

Grooming Activity 


B 

.38 

.35 

— 15 

,56 



G 

.42 

.55 

.12 

.66 


Selfisiin 

ess 





Energy Output 


B 



—,13 




G 



—,11 


Social Participation 


n 



—.IfS 



G 

.45 

.45 

,07 

.62 

Social Self-Confidence 


B 



—,29 




G 

.56 

.+5 

—,02 

.73 

Leadership 


B 



—2G 




G 

.38 

,45 

—.10 

,62 

Exuberance 


B 



—.29 




G 





Heterosexual Interest 


B 



—.04 




G 

.46 

,45 

,H 

.60 

Groorning Activity 


D 



—.14 




G 

.42 

.45 

.21 

.56 


Irrejponsibilily 





Energy Output 


D 



.IS 



G 



,00 


Social Participation 


B 



,22 




G 

.45 

,45 

.33 

.55 

Social Self-Confulence 


R 



—,11 




G 

.56 

,45 

—.05 

,74 

Leadership 


B 



—06 




G 

.38 

.45 

—.04 

.60 

Exuberance 


B 



—03 




G 



—.16 


Heterosexual Interest 


B 



—01 




G 

.46 

,45 

.23 

,5H 

Grooming Activity 


R 



—22 




G 

.42 

.45 

.26 

,55 
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with each of these drives in relation to two or more manifestations. 
From the list of 25 behavior items for which intcrconclations -weie 
available, those items were selected which fitted into the above 
classes. This selection was based on purely psychological grounds, 
with the following notions explicitly in mind. One group was to 
comprise behavior items representative of “overt social activity or 
free e.xpressioii of the drives in question" and the other, those items 
representative of "emotional maladjustment or of inhibition of 
Aggression and Recognition."®"^ Of tlie items selected, only those 
are considered wln'cli showed a correlation of at least ..30, eitlici' for 
hoys or for girls, with Recognition or Aggics.sIon. Tlie two classes 
were eventually constituted by the following items: in Gioup "5" 
(overt social activity) the items "grooming activity," "eneigy out¬ 
put,” "social participatloni” "social self-confidence," "Icaclcrship," 
"exuberance," "orientation toward the opposite sex," and in Group 
"M^’ (emotionally maladjusted behavior) the items: "initability," 
"tenseness," "frequent mood swings," "sclllslmcss,” "irresponsibility." 

The results for the drive for Recognition are sliown in Table 13 
and for Aggression in Table 14. In Columns S and M are presented 
the behavior items to be considered. The next two columns show 
th? correlation coefficients of the drive variable in question (''"C" or 
"/r‘ respectively) with the two behavior items for boys and girls 
separately). All the figures arc thus taken from Table 12. Wlien- 
ever one or both of the corresponding correlations in one of the two 
columns is below .30, the space for the entire pair of coefficients is 
left blank. In tlie next column arc shown the intercorrclations be¬ 
tween the various behavior items in Groups S and ilf. Since this 
is material not presented in any of the other tables, the ligurcs are 
shown ill full whether or not they arc used for the computation of 
multiple correlations. Tobies 13 and 14 arc, however, identical with 
regard to this column. The last column presents the multiple cor¬ 
relation coefficients between the drive variable and the combination 
of manifestations in question. These coefficients are computed only 
irherc both zero order coefficients in tlie first two columns of results 

^Mr, Donald T. Cnmphell and Mr. Frederic M. Geicr, two independent 
workers unfamiliar at that time with the details of our results, selected tlic 
hchavior itcin.s on the basis of this instruction. 
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TABLE 14 


Alternative Manifhstations for Drive foh AcoRession 


s 

M Sex 

•‘Alt 

Cl.i/ 

''hm K 

1 ' S.U 


Irrilnbilily 





Energy Output 

B 

.42 

.41 

—.27 

.69 


G 



—.14 


Social Participation 

B 

.48 

.41 

—.30 

.75 


G 

.39 

.74 

—,05 

.SS 

Social Self-Confidence 

D 



—.50 



G 

.45 

.74 

.00 

.87 

Leadership 

B 

.32 

.41 

—.38 

.66 


G 

.36 

.74 

—.06 

.84 

Exuberance 

n 

.30 

,41 

—.52 

.73 


G 



—.53 


Heterosexual Interest 

B 



—.19 



G 

.44 

.74 

.05 

,84 

Grooming Activity 

B 



—.16 



G 

.36 

,74 

.10 

.79 


Tenseness 





Energy Output 

B 

.42 

,48 

,25 

,57 

G 



.10 


Social Participation 

B 

.48 

.48 

.02 

,67 


G 

.39 

,35 

.17 

.48 

Social Self-Confidence 

B 



—.08 



G 

.45 

,3 5 

—.11 

.60 

Leadership 

B 

.32 

.48 

—,13 

.62 


G 

.36 

,3 5 

—.13 

,54 

Exuberance 

B 

.30 

,48 

—.03 

,57 


G 



—.18 


Heterosexual Interest 

B 



.22 



G 

.44 

.3 5 

—,24 

,64 

Grooming Activity 

B 



.00 



G 

.36 

.35 

—,19 

.56 


Frequent Mood S<a)'iHgs 




Energy Output 

B 

.42 

,61 

,16 

,69 


G 



,12 


Social Participation 

B 

.48 

.61 

.16 

.72 ' 


G 

.39 

.71 

.31 

.73 


B —.12 

G .45 ,71 ,15 ,79 


Social Self-Confidence 
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TABLE 14 {coiiliinti'il) 


s 

M Sex 

'■.[.S' 

'■-l.lf 



Leadership 

B 

.32 

,61 

—.07 

.71 


G 

.3 6 

,71 

.04 

,78 

Exuberance 

B 

.30 

.61 

—.12 

,72 


G 



—.27 


Heterosexual Interest 

B 



.16 



G 

.44 

,71 

.15 

,79 

Grooming Activity 

n 



—.15 


G 

.36 

,71 

.12 

.76 


Selfisinicsj 





Energy Output 

B 

.^2 

.51 

—.15 

.72 


G 



—.11 


Social Participation 

B 

.48 

.51 

—.18 

.77 

G 

.39 

.66 

.07 

.75 

Social Self-Confidence 

B 



—.29 



G 

.45 

.66 

—.02 

.81 

Leadership 

B 

.32 

,51 

—.26 

.69 


G 

.36 

,66 

—.10 

,79 

Exuberance 

B 

.30 

,51 

—.29 

.69 


G 





Heterosexual Interest 

B 



—.04 



G 

.44 

.66 

.14 

.75 

Grooming Activity 

B 



—.14 



G 

.36 

.66 

.21 

.70 

Irrcspoiisihil’ly 





Energy Output 

B 

,42 

.65 

,15 

.73 


G 



.00 


Social Participation 

B 

,48 

,65 

,22 

,74 


G 

.39 

.62 

.33 

.6 5 

Social Self-Confidence 

B 



—.11 



G 

,45 

.62 

—.05 

.79 

Leadership 

B 

.32 

.65 

—.06 

74 


G 

,36 

.62 

—.04 

.73 

Exuberance 

B 

.30 

.65 

—.03 

,73 


G 



—.16 


Heterosexual Interest 

n 



—.01 



G 

,44 

.62 

.23 

,69 

Grooming Activity 

B 



—.22 



G 

.36 

,62 

,26 

.66 
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are at least .30 and tlius can be found only in those rows for which 
figures are presented tliroughout. 

For the majority of rows both zero order coefficients •with the 
drive variable in question are .3 or more and tlius presented in the 
table along with the multiple correlations based upon them. In all 
the rows fulfilling this criterion the intercorrclations between the 
iS'iteni and the /l/-item are mostly close to zero and quite often 
slightly negative. Thus we find that the multiple correlation often 
represents a considerable gain when comPAred with the two coeffi¬ 
cients in tlie first pair of columns. For example, as shown in the 
third row of Table J3, "social self-coii/ideace” <md "liTitabilicj''’ 
correlate with Recognition in girls .56 and .52 respectively, and 
their intcrcorrclation is zero. The multiple correlation of Recogni¬ 
tion with "social self-confidcncc” and/or "iiritability" is ,76. The 
rise of a correlation coefficient from the fifties to the .seventies means 
a great deal for purposes of prediction. ‘Whereas not loo much can 
be predicted about "social self-confidence" as such, or "irritability’’ as 
such, of a girl known to rate high on Recognition, it can be said 
with a very high degree of certainty that she will be found to be 
sociall)’ self-confident if not irritable, or irritable if not socially 
self-confident, or both socially self-confident and irritable.^*^ 

In glancing over the column of multiple coefficients, the highest 
values arc found in the upper portion of Table 14, representing 
alternative relationships of manifestations with ratings on Aggres¬ 
sion. The highest value, .87, is obtained with the same combina¬ 
tion of manife-stations which has just been discussed, "social self- 
confidence" and "irritability" in girls. To be sure, the two con¬ 
tributors to this multiple coefficient are not of equal strength as was 
true in the case discussed above. In fact the group of coefficients in 
this part of the table which arc around .8 or more arc based in 
part on the zero order coefficient of .74 between "irritability” and 
aggression. 

The rise in correlation by applying the multiple correlation tech¬ 
nique is slightly more marked in boys tvhen the combination of the 
5-iteins with "tenseness" is under consideration. 


^Thc gain in cfRciency of prediction over a zero correlation is alioul 16 
per cent in the case of oiu- zero order correlations, and about 4S per cent for 
the multiple corrslation. 
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For txajiiple the multiple correlations for ho)'?, of Rccognitioji 
with “social self-coofidence and/or tenseness*’ and with “leadei'sliip 
and/or tenseness" are .73 and .70 respectively, thouj^h the zero 
order coefficiejits on which the)' are based are .53 and .46 and .46 
and ,46, respectively. The reason for the comparatively large in¬ 
crease from the raw to the multiple correlations lies in tlie fact that, 
in each case the intercorrelatioii between the two heliavioral items 
is slightly negative. 

The highest increase due to a negative inlcrcorrclation between 
behavior items is found in the upper part of Table 14 for the com¬ 
bination of “exuberance” and “irritability.” Tliesc tw’O behavior 
items are incompatible to a certain extent as indicated by a correla¬ 
tion of —.52, yet they both correlate positively (though in one 
case not quite signilicantly) with Aggression. The multiple corrcla- 
tioji between Aggression and the two manifestations is .73 as con¬ 
trasted with .41 whicli is the higher of the two correlations upon 
which the multiple coefficient is based. Less drastically, the fol¬ 
lowing jKitterns point in the same direction. For boys, the inter- 
corrclations of “energy output," “social participation,” and “leader¬ 
ship,” on the one hand, with "irritability,” on the other, are —.27, 
—.30, .and —.38 respectively. , The ct>rre.spondijig correlations of 
these items with Aggression range from .32 to .46. ^'lultlplc correla¬ 
tions, however, are between .66 and ,75. As in the above mentioned 
case, the relationships described tend, to a certain extent, toward an 
exclusive “eithev-or" rather than toward an “and/or” type. In 
other words, taking the example of the relationships bctw'cen “leader¬ 
ship,''’ “irritability,” and Aggression, it might be said that aggres¬ 
sive boys either succeed in becoming leaders (in Avhich case they 
probably will not be irritable) or they are irritable (in which case 
they probably have not succeeded in becoming leaders). What pre¬ 
vents this case from being an ideal example is the fact that all three 
coefficients involved are rather low or even barely significant (.32, 
.41, —.38). Thus the statement made above is, as it stands, a gross 
exaggeration Avith respect to the degree to ivliich this and other 
similar complexes of relationship actually hold. 

In partial support of the above interpretation, however, avc may 
point to the fact that multiple correlations for boys of Aggression 
Avith “leadciship,” on the one hand, and the remaining behavior items 
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of emotioniilly inaladjusted bclinvior, i.e., ''tenseness," “frequent 
mood swings," “seirislincss," and “irresponsibility" are likewise satis¬ 
factory (from .62 to .7+) and that in all of those cases the inter- 
relationsliip of “leadership" with the M-itcras is negative, ranging 
from —,06 to —-26. 

Furthermore, in some cases the girls show a similar trend, such as 
in the case of "leadership'’ and "selfishness,” Between these two 
items there is a correlation of —.10, and a multiple correlation of 
.79 (based on zero order coefficients of .36 and .66) with Aggression. 

A graphic description of the numerical results presented in Tables 
13 and 14 is given in Figures 3 and 4. There are four rows in each 

X “ Boja 

0 = Qirla • 


Rooognltion b; I e x x 

Overt SoolBl — _ I_,_t I 

Aotlvity ' ' ' ? ' ’ ' ' ! ' 


Resognlbion by 
Dnotlonolly 
Uatad^uaked Behavior 


I- 1 -r 




Overt Soalal Nativity 
by Bnotionally 
Maladjuated Bohavlar 


.8 


o e j(}90lln)n8 Box SoS ee 
—I*—III I-1- 


Recognition by (overt 
Social Activity and/or 
^ollonally )l&ladju.alad 
Behavior) 


oxoooo 0 

oggglmoga 


-^-.40-.a0-.8Q>.10 .00 .10 .20 .30 .40 .SO .60 -70 .80 .SO 


FIGURE 3 

Zero-Order and Multiple Correlations, Drive for Recognition, and 
neiiAvioRAL Manifestations 


figure, each of them representing the frequency distribution of a 
particular type of correlation coefficient. Only those coefficients lire 
plotted which enter the computation of a multiple correlation ac¬ 
cording to oil]' criterion. Thus all figures which appear in completed 
rows in Tables 13 and 14 are represented in the figure, some ol 
these coefficients being, however, repetitions and tliii.s appearing onlj' 
once in Figures 3 and 4. Coefficients for boys are represented by 
the symbol .v and for the girls by the symbol o, For Recognition 
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1 
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fiehavibr) 


i . 


•.S0*.40-.3Q..20-.»0 .00 .10 .20 .50 .<0 .60 .00 .70 .00 ,00 


FIGURE 4 

Zero-Order and Multiple Corru(.ations, Urivr for Acoressidn, and 
Hejiaviorai. Manifestations 


the number of CS and CM coefficients entering the computation ol 
multiple conclatioiw in accordance with our criterion Is, as can 
be read from the first two rows of Figures 3, 7 and 5, and 2 and 5, 
respectively, for boys and girls. The number of intcrcorrelations 
used, and at the same time the number of multiple correlations 
computed, for boys and for girls, is equal to the products of the 
corresponding figures presented above, 14 and 25, for boys and girls, 
respectively. Tliey arc shown in the third row of Figure 3. 

Tlie correlations of Recognition with the 5 and tlic M items range 
from .38 to .56, with means and medians between ,4 and .5. An 
important fact is that relationships are about equally strong with 
the overt social activity group and the emotional maladjustment 
group of items, Tln’.s is particularly true for the girls with the means 
being .45 for botli groups of five coefficients. For boys the number 
of emotional maladjustment items yielding sufficiently large coirela- 
tions is smaller than the corresponding number of overt social 
activity items and the mean is likewise somewhat higher for the 
latter (.47) than for the former (-41). It has already been noted 
that boys may frequently have a readier opportunity than girls to 
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i-n-<in{fcst a sCviving for Recognition, and may tlievefore less often 
show sj’inptoms of emotional maladjustment. 

Correlations {'issi) between items of pairs selected because of thcir 
siifficieiith' high correlations with Recognition, and used in the com- 
fiutatloji of multiple correlations, range from —.24 to .33, u’ith a 
mean of .02 foi' hoys and of .05 for girls. 

The multiple coefficients for Recognition arc shown in the last 
row of Figure 3. They range from .50 to .76 with a mean of ,62 
for bo 3 'S and .64 for girls. This represents an average gain of almost 
.2 over the coefficients in the first two rows. 

The chief difference between the complex relationships of Recogni¬ 
tion and those of Aggression (the latter being shown in Figure 4) 
can be summarized as follows: for the items selected as S and M 
vcpiesentatives and used to compare Recognition and Aggression, we 
find that in tlie case of Aggression there are considerably higher 
correlations witli AI (emotionally maladjusted behavior) than with 
S (overt social activity). The former range from .41 to .74 and 
average .53 for boj^s and .62 for girls (second row of Figure 4), 
whereas the latter range from .30 to .48 and average .38 far hoys 
and .40 for girls (first row). The cross-item correlations entering 
the computation of multiple correlation for Aggression arc more 
often and more distinctly negative, ranging from —.52 to .33 and 
averaging —-.09 for boys, and .05 for girls. 

Furthermore, multiple correlations are higher for Aggression than 
for Recognition. As shown in the last row of Figure 4, they range 
from .48 to .87 and average .70 for boys and .73 for girls and thus 
are on the average almost .1 higher than those for Recognition. 

The analysis was carried further to multiple correlations of the 
second order, involving one drive and three manifestations. In 
part, those items were utilized Avhich stood relatively isolated from 
both the S and A'l categories. But even within the material selected 
for multiple correlations of the first order, noticeable increases can 
be found by proceeding to higher levels of complexity, Instead of 
giving the material extensively we refer to one representative example 
only. The first order multiple correlation of the drive for Aggres¬ 
sion with cither “leadership" and/or "irresponsibility" is raised from 
•74 to a second order multiple coefficient of .8 by adding "tenseness" 
as a further alternative manifestation. 
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Suinminjf up, the material in Tables 13 and 14 and Fiy:uics 3 
and 4 shows that the drives for Recognition and Aggression are lied 
up \vitli alternative manifestations, one in the field of o\'crt social 
activity (5) and the otlier in the field of emotional maladjust¬ 
ment (d/). One of the two manifestations, or both at ilic same time, 
ma\’ be present. Some aggressive or ambitious subjects aie found 
to be socially active and free in expression: this is the positive adjust¬ 
ment side of tliese drives. Others are inhihited, showing an anxious, 
iiritnhle pattern: tliis is the maladaptive aspect of Aggression and 
Recognition. It may be regarded as a result of frustration in direct 
expression. 

Recognition and Aggression show fairly marked relationships 
lo overt social activity (5) and emotionally maladjusted behavior 
(d/), whereas S and AI are for the most part uncorielated with 
each other. I'his fact supports the interpretation of drives as dy¬ 
namic facLors rather than as sumniativc labels for behavior clusters, 

In many studies of personality the concept of "adjustmeiu” fur¬ 
nishes a primary basis for behavior classification. Social!)' reactive 
bcluLvior and emotionally maladjusted behavior seem to fall readily 
into di.stinct classifications. Yet in this chapter we liave seen that 
in terms of undcrlyiitg dynamics they may be intimateh’ associaCcil. 

R. Rrhavior Profilrs and Regression Profilks or Individuals 
Rated Extreme on Drives 

The problem of alternative relationships can be discussed in a more 
concrete wa\’ by examining behavior profiles of single cases. Figure .'5 
shows the profiles of bovs representing the upper and lower extremes 
v’itli icspect to ratings on the drive for Recognilion. 

On the right side of Figure 5 are shown the profiles of each of 
the four cases having a sigma score of 1.4 on Recognition wliich is the 
highest sigma score obtained on this drive. The profiles cover all of 
the 33 manifest behavior items in terms of sigma scores. The dotted 
line docs not represent an individual, but is what might be called a 
‘'regression profile.” The regression profile is based on estimated 
"most probable scores” for each behavior item. These scores are 
obtained by making use of the regression equation for "y on x," 
wheie V is the behavior items and a- the drive ratings. Thus, the 
obtained Recognition score for tlie.se four cases (1,4) is multiidied 
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FIGURE S 

BnHAvioa Profiles of Boys Rating Extreme on Drive for Recognition 


b)' the coi'ielation coelEcienfc between Recognition and each behavior 
item. This estimated profile thus represents what we should expect 
if the correlation coefficient is taken as a basis for prediction. In its 
general shape it is similar to the corresponding profile of eorvclation 
coefficients shown in Table 12. 

As a gioup the four subjects correspond fairly well (in their 
obtained scores on behavior items) with the general trend repre¬ 
sented by the regression profile. For most items characterized by a 
high point of the regression profile, all four or at least three of the 
individual sigma scores are above the zero line, which means that 
the respective ratings are above die average. 

An analysis of individual profiles reveals, ho^ve^'er, that in some 
cases one set of manifestations stands out at the expense of another. 
Thus Case 5-9 (heavy black line on the right side) is found to 
have been rated higher than expected on the following items: “energy 
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output,” "social paiticlpation,” "social scH-coniidcnce,” "social stimu¬ 
lus value,” “popularity with the same sex,’* "bossiness,” "leadership,” 
"tallcativeness,” "exubciance,” anti above all on "group interest.” 
He therefore can be characterized as well adjusted with respect to 
the category "overt social activitj'.” On the other hand, this boy 
is rated as comparatively little "dissatisfied,” “irritable,” and "tense," 
as not having "frequent mood swings,” and as very "unselfish” and 
lacking in "anxiety.” Therefore he has to be characterized as con¬ 
sistently low on items of emotional maladjustment. Minor incon¬ 
sistencies in this generally favorable pattern are given by the fact 
that relationship to the opposite sex seems not to be developed as 
well as should be e.vcpccted and that ratings arc comparatively high 
on the item "irresponsibility." 
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Case 7i-28 (indicated by z symbols) also illustiates rather clearly 
tlie pattern of higlily adjusted ‘‘overt social activity’* and low 
“emotionally maladjusted behavior.” 

The opposite alternative in the pattern of niunifestiitions is repre- 
seiitecl by Case /i-18 (indicated by * symbols), who is rated as very 
irritable and sclbsh as well as rather “anxious,” “iri'cspcmsible” and 
given to “frequent mood swings”; whereas on the other hand he 
shows little “energy output,” “interest in the opjxisite sex,” “social 
self-confidence,” and “exuberance,” does not “seek adults” as should 
he expected, and is quite low on “attractive appearance” and “interest 
in tile group.” 

The fourth boy in our group, Case A-2 (indicated by 0 symbols) 
is to some extent an illustration of the “and” in tlic phrnsc “and/or.” 
This boy shows "interest in” and "orientation toward opposite sex,” 
appears to be “socially self-confident,” “showing off” and “affected” 
and “dependent on appro%’al,” but he is also “excited,” “tense,” 
“impulsive,” “anxious,” given to “mood swings,” “scHisli,” “irre¬ 
sponsible,” and “exploitive.” Among the negative deviations from 
the expected scores according to his high rating on Recognition, ^vc 
mention a “tendency to resist authority,” to be not too “p(>pu|:ir ivitli 
the same sex” and to shou' little "group interest” aiul to he socially 
not too well adjusted. Thus it may be said that in this boy, overt 
social activity does not include some of the best items most indicative 
of good adjustment. This fact is characteristic of the degree of con¬ 
sistency regarding adjustment which probably holds for most of 
the “and” cases which may he found in our material. 

T)ic second row in Figure 5 represents individuals latcd extremely 
low on the drive in question. In their general pattern the regression 
profiles are reversals of the regression profiles in the left half. The 
four cases do not have the same sigma score, two of them (£-7, black 
line on the left side and £-27, indicated by o symbols) being char¬ 
acterized by —2.2 and the other hy —1.9. To simplify the picture, 
only one regression profile (dotted line on the left side of Figure 5) 
is shown, based on the assumption that nil the four subjects have a 
sigma score of —2.0 on Recognition. Here again, various individual 
patterns can be distinguished. Case £-8 (indicated by A symbols) for 
example, is slightly but consistently above expectation in overt social 
activity; Case E-7 Is low on this category but high on siicli items 
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of emotional maladjustment as “dissatisfied,’* “iiritablc,” ‘'anxious," 
and “selfisli,” etc. 

Cases exti'cnic on the other drives have also been studied.' IC.g,, 
profiles of individuals extreme on the drive for Abasement tend to 
show very inconsi.stcnt patterns. This would follow from the llnt- 
ness of the regression profiles—i.c., the low correlation coeflicienls of 
Abasement with behavior items (sec Chapter VI). Among the cases 
extremely high on Abasement we find individvials with much and 
little social activity, emotionally adjusted as well as maladjusted 
cases. All the cases extremely low on Abasement, however, are 
above avciage in overt social activity. Freedom from Abasement 
seems to mean freedom from some kind of inhibitions wliich interfere 
with social activities. 

C. ALTBRNArivc Dyn.amics Behind Behavioral i\1anifi:st.\- 
TiONS AS Indicated nv Multiple and Paiutal Correlations 

Thus far \vc have been dealing witli the problem of ambiguity 
of manifestation of the drive variables. A complcnicntary problem 
is the question as to whether and in what way a pai ticiilar kind of 
manifestation may be caused by either this and/or that underlying 
dynamic factor. Obviously, relationships in this direction will not 
be unambiguous either. 

A first approacli to this problem is quite analogous to the one 
described in Section A of this chapter. It involves tlie multiple 
correlation of one manifest«Ttion with two drive variables. Multiple 
coefTicicnts liave, however, not been computed here as systematically 
as above. Altogetlier, 86 multiple correlations were computed for 
one manifestation with two drive variables. Tlie selection was made 
on the grounds of general intciest of the particular combination and 
pi‘ohabilit\’ of obtaining a sizeable increase in correlation. Tims, 
these coefficients are more arbitrarily selected tlian those reported in 
Tables 13 and 14. 

The coefficients computed range up to .87. 4.'hc lattei' correlation 
holds for girls, and is between “exploitivencss” on the one hand, and 
Succoraiicc and/or Aggression on the other. The zero order coeffi¬ 
cients are ,49, ,80 and .18. The rise is, Jiowevcr, not as large in this 
case as it is in several others. Among the other single multiple 
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correlations \vc refer only to some of the more interesting, which 
are not necessarily the highest. 

Many of the coelTicicnts computed hold, as docs the above example, 
only for girls, and for a combination of one of the manifestations in 
tile category “emotionally maladjusted behavior” with Succorance, 
on the one hand and either Recognition, Control, or Aggression on 
the other. A reason for this is given by the fact that Succorance 
shows higher correlations with manifest behavior in girls than in 
boys and that at the same time its correlations with most of the 
otlier drive variables are rather low. 

An example is the following: for girls, “exploitiveiiess” correlates 
.79 with Succorance and/or Recognition, the zero order coefficients be¬ 
ing .48, .66, and .09. Succorance and/or Recognition furthermore cor¬ 
relate, in girls, with “irresponsibility,” .57 (based on .39, .45, and 
.09); with mood swings, .62 (based on .33, .55, .09); with '‘irrita¬ 
bility,” .65 (based on .43, .52, ,09): with “talkativeness,” .58 
(based on .40, .45, .09); with “dependence on approval,” .50 (based 
on ,38, .35, .09); and with “attention-seeking,” .77 (based on .45, 
.66, .09). 

Similar figures were obtained when Control or Aggression enters 
combinations of this kind inste.'id of Recognition. Tlie former is 
especially suitable since the correlation between Succorance and Con¬ 
trol is only .06 in girls. In summing up it may be said that emo¬ 
tionally maladjusted and somewhat exhibitionistic girls arc likely 
to be driven by aiiibitioiisncss (or dominance) and/or by a need for 
dependence (Succorance). 

There arc a number of cases in which one manifestation correlates 
positively with one drive and negatively with another in such a way 
that there is a large gain in the multiple coefficient. An example is 
tile correlation in girls of “dependence on approval” with Achieve¬ 
ment of —,39, and with Aggression of .39. The cross-correlation 
between Achievement and Aggrc.ssion being .09, the resulting mul¬ 
tiple coefficient is .58 suggesting that “dependence on approval” tends 
to occur in girls if there is little urge toward Achievement and/or if 
there is much tendency toward Aggression. Another example, again 
in girls, is the relationship of "selfishness” with Succorance and/or 
freedom from Abasement. The multiple correlation is .63, based 
on ,42, —.43, .10, Similarly with “exploitiveness” the coefficient 
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is .71. The rise in this case is particularly great, tlic basic coefTieients 
being only .49, —.46, and .10. In boys ‘'irresponsibility’' is tied to 
a low rating on the drive for Achievement and/or a high rating on 
the drive for Aggression, the multiple coefficient being .78 (based 
on —.48, .65, —.08). 

Another possible method of analyzing the relationships between a 
given manifestation and the underlying dynamics is through the use 
of partial instead of multiple correlations. Tliis metltod yields the 
best results in cases where the cross correlation between tlie two 
drive variables is lu’gh, rather than low as was desirable for the 
application of the multiple correlation technique. In such cases it 
is then possible to say what the correlation between a given drive 
and a given manifestation would be if a certain other drive, correlat¬ 
ing high witli the first drive, were not permitted to vary and tliiis 
to influence the relationship in question. This pioccduie is an 
important help in isolating the effects of certain factor.s in deter¬ 
mining certain manifestations. 

Among the combinations of one manifestation and two drives foj' 
which partial correlations have been computed, we mention only 
some of the more interesting examples. The conceptual distinction 
between some of tire drive variables was questioned above on account 
of the correlation between them. An outstanding case is Control 
versus Aggression. We limit our consideration to boys, for which 
the correlation between these hvo drive variables is .77. Wc noted 
in discussing the relationships of rated drives with manifestations, 
one of the chief differentiating features between these two drive 
variables was the fact that Aggression correlates .41 with “irrita¬ 
bility,” whereas Control shows a zero correlation. By means of 
partial correlalion it is now possible to isolate the iclatlonsliips of 
"irritability” with the drive for Aggression and for Control( Dom¬ 
inance) from another. The net correlation between Aggression and 
‘'irritability” is .63. The relationship between Aggression and 
"irritability”' is thus considerably closer than was indicated by the 
coefficient of .41, which was based on a situation in wliich Control 
was permitted to influence the relationship. On the otlier hand, with 
Aggression paidalled out, the relationship between Control and 
"irritahility” becomes markedly negative, •—.53, indicating that the 
drive for Control, when isolalcd, would show a decided tendency to 
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lessen “in itability” whereas Aggression as such has the opposite effect. 
Quite similar in general pattern arc the results when other bcliavior 
items in the “emotional maUdjustmem” group are substituted for 
“irritability,’’ such ?is “sellishness,” "iiTcsponsibilit}',’’ and “mood 
svrings.'’ In these cases, correlations with Control range up to 
.3 instead of being zero. On the other hand, correlations with 
Aggression are also higher, .51 to .65. As a result, partial correla¬ 
tions with Aggression range up to .72, whereas negative partial rela¬ 
tionships with Control are somewhat less marked, from •—.51 to 
—.35, 

Quite the opposite picture appears when Aggression and Control 
aie partialled out from their relationships with behavior items indi¬ 
cating good adjustment in terms of overt social activity, such as 
“social self-confidence,” “popularity with the same sex,” “leadership," 
and “group interest.” To be sure, the relationships of tlicsc four 
behavior items with Control, ranging for boj's for .42 to .60, sliow 
almost no further increase when Aggression is partialled out. But 
the slightly positive relationships with Aggression, ranging from .11 
to .32 for the four behavior items, turn noticeably negative, about 
—.4 in three of the four cases, when Control is partialled out. In 
conclusion, partial correlation thus reveals, more clearly than raw 
correlations, the maladaptive emphasis of Aggression as contrasted 
witli the adjustive character of the drive for Control. In view of 
this, the separation of the two categories. Aggression and Control, 
seems the more justified. In a similar fashion, partial correlation 
supports the distinction between Aggi'cssion and Escape. We refer 
only to one example in which Aggi’cssion is partialled out from the 
relationship between Escape and "self-asscition.” In this case a 
significant law correlation (of .42, in boys) disappears (or rather 
becomes slightly negative, —.15) when Aggression is taken out, quite 
in agreement with the general conception that Escape nnd “self- 
assertion” arc not very congenial to one another unless we permit 
Aggression (which correlates .82 with Escape) to enter the picture. 

D. Patterns of Social Bkiiavior as Rel.ated to Patterns of 

Drives 

Tn order to bring out more clearly some of our findings and to 
elaborate fuitbcr upon the problem of total personality structuie, a 
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inofile study was iindcrtnkcn for Ki'oups of boys chosen as out¬ 
standing in cither direction on a selection of items indicating ‘'success¬ 
ful social activity'” and on the selection of itenis used above to repre¬ 
sent “emotionally maladjusted beliavior.” This resulted in the 
location of («) 12 cases classified us “socially successful and emo¬ 
tionally 'well-adjnsted'*; {b) eight cases classified as “socially success¬ 
ful but emotionall}'' maladjusted”: (r) eight socially unsuccessful 
and emotionally well-adjusted, and {d) seven socially unsuccessful 
and emotionally maladjusted boys, 35 subjects altogether. The 
a^'erage sigma score profiles, defining each of tlicse groups in terms 
of six bclia^’ior items representative of social success and five bc- 
haviov items rcprc'cntativc of emotional maladjustment, are shown 
in Figure 6. 



In Figure 7 the drive profiles of these four groups are shown, 
the sequence of drives being arranged according to closeness of their 
relalionsliips to manifest behavior as was done for Table 3, The four 
liehavior combinations sbow^ distinctly different jMitterns of rated 
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drives at least witli respect to the first five drives 'which show 
closest relationships to behavior. The socially successful but emo¬ 
tionally maladjusted group is characterized as highly "driven”; the 
group is above the rating average on all drives except Abasement, 
on which it is close to average. It is particularly high on the five 
dominance drives in the left half of the figure with the peak at the 
drive for Social Tics, followed by Recognition, Control, and Aggres¬ 
sion. Next in the strength of drives appears to be the socially un¬ 
successful and emotionally maladjusted group. This expresses again 
the relationship to whicli we have repeatedly been able to refei', 
between "being driven" in a general way, and emotional malad¬ 
justment. The socially successful and emotionally well adjusted 
groups is characterized by being well above average in Social Ties, 
Recognition, Control, and Achievement, about average in Aggres¬ 
sion, E.scapc, and Succorance and somewliat below average in Abase¬ 
ment. Most isolated from the re.st is the drive profile for the socially 
iiiisiiccessful but emotionally calm group, which is distinctly low 
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on ihe five drives representing social dominance, and especially low 
0'^ Aggression. Not being highly driven, this group seems not to be 
disturbed about its lack of social success. 

The fact that distinct patterns of rated drives correspond to 
distinct patterns of manifest behavior seems to suggest that we may 
be able to predict, at least to some extent, general behavior patterns 
from knowledge of the general pattern of drives. This would offset 
the ambiguities found in the relationships of single drives and mani¬ 
festations 'which are described in the concepts of alternative manifesta¬ 
tions and altcrjiative dynamics. It should be added tliat such a 
predictability would hold only for groups as a whole, since the 
variability from individual to individual was found to be relatively 
great within each of our groups. However, an analj'sis of the data 
would probably show that the differences between the profiles of 
the four groups are sufficiently marked to be called significant. 

The behavior profiles (T-scores) of four small groups of boys 
(from four to seven in number) have also been analyzed (see 
Figure 8). In contrast to the previous example, the groups were 
selected on the basis of extreme ratings on the two drive variables, 



FIGURE 8 
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Abasement and Aggression. High Aggression -vvitli a low degree 
of Abasement was found to go with high ratings on both overt 
social activity and emotional maladjustment. Higli Aggression witli- 
out the inhibiting influence of Abasement shows the greatest amount 
of expression, Where high Abasement accompanies Aggression, there 
is a definite lowering of overt social activity, and to some extent 
a lowering of expressed cmotion.al maladjustmeiiv. Tenseness re¬ 
mains high since it is the most valid indicator of inner conflict among 
these items. A person high on Abasement may shrink from overt 
social activities, may even shrink from being irritable but will not 
be able to relax under the presence of opposing forces. Low Aggres¬ 
sion with freedom from Abasement showed on the whole a low degree 
of overt social activity and also low ratings on the items of emo¬ 
tional maladjustment. 

E. Similarity of Drive Pattern versus Simii.arity of 
Behavior as Represented by Correlations between 
iNomnuALs 

The inverted correlation technique, introduced by Stephenson (18) 
ill wlijcli two individuals arc correlated on an array of items, instead 
of two items on an array of individuals, has also applied to the 
problem of similarity in the total pattern of drive ratings. Thirty- 
six pairs of individuals were selected at random. The similarity of 
drive p.atterns was detennined by computing rank-order coefficients 
between drive ratings received by two subjects. Similarity on be¬ 
havior items was determined by computing Pearson coefficients for 
eacli pair, A somewhat surprising result is that, for the nine 
jiaii's most similar on drives (rank order coefficients laiiging from 
.68 to .92), the correlations between their behavior patterns range 
from .73 to —,68. Thus sonic pairs of individuals very similar on 
drives arc also very similar in their behavior patterns, but others are 
very dissimilar. A reason for this may lie in the fact that the drive 
pattern described by our ratings do^s not completely characterize the 
motivational pattern underlying behavior, and tliat some of tlie 
factors determining alternative manifestation have not been suffi¬ 
ciently represented. Another reason may be that eiiviromneiital 
factors not entirely accounted for by drives determine the specific 
pattern of manifestation. An analysis of the behavior profiles of the 
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two individuals with a drive correlation of 4'-84 nnd a heha;’ior 
correlation of —.68 indeed reveals that one of them shows overt 
social activit 3 'j the other emotional maladjustment. This pair seems 
to be an extreme example of the wide variability of behavioral tech¬ 
niques as expressions of a certain set of motivational patterns. 

Pairs of individuals with very dissimilar drive patterns also 
showed wide variability of behavior patterns.'’’® 

“The apparent lack of relationships between .diivc patterns on one hand 
and behavior paltern on the other for pairs of individuals is expressed in a 
correlation coefheient of zero obtained between similarity of drives and simi¬ 
larity of social behavior. The correl.ition between similarity of drives and 
.similarity of general trails (to be discussed in the nextchapiei) is .3. 




VIIL DRIVES AND GENERAL TRAITS 
A. Ratings on Genjjkal Tkaits and Theu; RnuABiuTiiis 

In the two preceding chapters an analysis was made of the 
lelaCionships between drive ratings and behavior observed in specific 
social situations. Interpretation was deliberately restricted as much 
as possible in the observations on behavior to secure a maximum of 
objectivity. Thus ratings on manifest behavior refer primarily to 
behavior as a technique. The terms used iu cluiracterizing tlic 
overt behavior items have to be understood in this par¬ 
ticular sense. For example, a high rating on "social self-con¬ 
fidence*’ does not mean that the rater believed the subject to 
be fundamentally secure in his social contacts but rather tliat the 
subject manifested the gross symptoms of "inviting new situations 
requiring poise and confidence." Five of our nine drive variables, 
Social Ties, Recognition, Aggression, Control, and Escape, showed 
more or less clear-cut relationships with observation of this type 
^vhich aided in clarifying the meanings of these drives. The three 
variables Succorance, Achievement, and Abasement, however, showed 
little relationship to the observed social techniques. General clini¬ 
cal knowledge as well as the close rclationsliips of these drives to 
self-reports on the Adjustment inventory (see Chapter IX) suggest 
that these three variables represent important dynamic factors. This 
may be a further indication of the fact that social techniques do not 
reveal all motives. On general grounds three types of data should 
be distinguished, only two of which arc thus far represented in this 
study. One of them involves specific behavior j another involves the 
dynamics behind behavior which our drive ratings attempt to ap¬ 
proach. The third represents the more permanent adjustments and 
may include the abilities necessary to bring them about. In the pres¬ 
ent chapter an attempt is made to broaden the scope of our material 
so as to explicitly include this third type of data. The ratings intro¬ 
duced for this purpose we propose to call ratings of general traits, 
The term ‘‘general’* refers to the summary character of these ratings 
as contrasted with the specificity of the behavior ratings. The term 
"traits” refers to the fact that an attempt is made to remain within 
the phenotype.^® In this study however, the conceptual distinction 

^Tho predominant use of the term “trait” for phenotj’pical as contrnsted 
with genotypical classification was recently emphasized hy Allport. 
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bctM-ec-n drives, specific beliaviov, and traits is not carried throtigh 
as sharply as it might be. Our trait variables sometimes have motiva¬ 
tional clraracteristics, c.g,, the category “Strciigtli of Superego”; and 
some of our behavior variables c.vtend beyond tlic specific situation 
ill tlie direction of more pervasive traits. However, the fact that 
certain terms such as adjustment, popularity, egotism (selfishness) 
appear in both lating lists does not imply that tliey refer to exactly 
(lie same thing, as pointed out above. In any case since this study 
is dealing u’itli interrelationships within one level as well as with 
relationships between levels, not much harm is done if the boundaries 
between the various types of data arc not alwa5’s kept sliarp, 

lleing based on long range observations, the trait ratings M’ere 
meant to sutnmarize the impressions of the raters about status, 
abilities, and behavioral results, characteristic of the subjects. In 
ex])laining the rating program to tlic three judges it was empliasized 
that they should rate real adjustment, real security, etc., using their 
entire knowledge of tlie children’s behavior and not merely the 
observation of behavior displayed in one particular situation. 

I'lic following rating list of traits'^^ consists of 11 variables, the 
first of which is in five subdivisions, each rated separately (Table //). 
This list i.s largely compiled from Murray (15) and from All- 
port (1). 

The trait ratings were made togetlier with the drive ratings in the 
.summer of 1940 and by the same three raters. The fact that they 
were made at approximately the same time !ind by the same indi¬ 
viduals as the drive ratings, and that they use interpretation, makes 
for a lesser degree of independence than exists between drive ratings 
and behavior ratings. The high correlations between drive and 
trait ratings presented below will thus have to be viewed with 
a certain caution. It hardly needs Lo be emphasized that in briefly 
riiscussiiig tJie rating procedure and defmitiou of traits with tlic 
raters, no reference was made to any possible interrelationships 
ninong the traits, or of the traits witJi the drives or situational be- 
liai'ior. The niajority of the results to be presented In this chapter 
were nut anticipated by the author herself. 

Tlie intcr-rater agreement on these general ti'ait ratings is gen- 

■"'For a ju-stification of clefiniiig the traits iu a manner as general as has 
heen clone here, see Chapter I, Section C, Chapter II, Section C. 
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I’ABLE A 

Ratikg List of Traits 


a II Cl'css fill (iiijiistinciil 

Social piestiRe 

Pojinlaiity (with same sex) 
adjiisimcnt 

Hett;u)sexli!ll acljuslmcnt 

Personality adjustment 

.■JiljHsIment irot Successful 

/'ocff-f of Interest on Internal 
Preference for occupation with 
fceliiigSp fantasies, generalizations, 
ihcoietical reflections, artistic con¬ 
ceptions, religions ideas. Witlulraw- 
al fiom practical life. 

Oh Extcrual .-ictivitics 

Emphasis on practical action and 
cooperative unde linkings. Occupa¬ 
tion with outer events. 

fsi'ciii 'ily’ Fceli/it/s 

Sell-condilent, assined. 

/»jcf«ri/j' I'rrliiif/s 

inferioihy feelings, delii.sroiiA of 
iinworthiness, inadequacy, iveakness, 
Siipeiiorit}' feelings, delnsinils nf 
graiitleur. 

Iiilrusprcliou 

Self - analysis, self - consciniisncss, 
sclf-ciilicisrn, cnuitiaiial inliovcit. 

.■Ihtrnee of proloiifft il Iiilt osprclioii 
RinotlonnI e.xti'Qvcrt. 

Fijoli'sm 

Sclf-centerecl, exploiting, self-seek¬ 
ing, self-al)sorplioii, Autism, tlcpreci- 
ntion nf othcis by using them as 
means to .i seflisli goal. 

.•lltrulsiii 

Really cooperative and heliiftil, 
thntiglufuincss nf others, really 
warm object-relations with emphasis 
on other .s benefit. 

(.'rralivnirss 

ingennily, oi iglniility, oiUslanJing 
person.'jlity. 

Banal, stereotyped or morely sen- 
s.*itit)nal, colorless. 

Srlf'sufficiency 

Dfies not mind being alone, rela¬ 
tive independence of the opinion of 
otliei>, antonomons. 

De/>rinlrtiee 

Gniiiniruess 

Diicct, line, natural, real. 

.Ir/ifitifllily 

Readiness to play roles, to take 
postures, masks; clowncrie, maniicr- 
isin; formal, dressed as a '‘daiuly’'. 

Sri ifiiiiiirss of Efforts 

IJcidiness to make tfliolelieti ifed 
elFoi Is, 

Playfulness 

iLinphas'is' on having fun, ai'oii)- 
ance of seiious tensions, seeking 
amuseinent and ontcrtainmL'nt. 

Maiiiriiy 

liiimiiliinly 

Striitiirss nf Suprr-ena 

Strict conscience 

Liixlly 
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erjilly quite satisffictorj'. AVith a few exceptions the avcragetl re¬ 
liabilities computed separately for boys and girls, in a manner analo¬ 
gous to Table 2, range from about .5 to about .8 unraised and 
from about .75 to .93 raised (Table 15). The exceptions are the 
following. In girls the unraised reliability for “Focus of Interest" 
is only .21, for “Security Feelings" only .34, and for “Introspection" 
only .36. For "Self-Sufficiency” boys show reliabilities of .35 and 
girls .45 unraised, 

The average of all the items is about .6 for boys and about .5 
for girls, unraised, and thus somewhat liigher titan the corresponding 
values for the drive ratings: .45, .42 (cf. Tabic 2). Tlic raised 
averages are in the neighborhood of .8 for boys and .7 for girls. 

The average intcr-ratcr agreement on general traits is even higher 
than that of manifest behavior in specific situiitions, ’ One reason 
for this fact may be that trait ratings are more comprehensive than 
are the short sample behavior observations. An alternative inter¬ 
pretation would be based on the assumption that in a specific situa¬ 
tion it is difficult for a judge to isolate the situational element if a 
broader knowledge about the subject is available. Lower inter- 
rater agreement could be due to the fact that some raters focus 
more on the situation, wlicreas others arc inclined to include general 
impressions,*^ 

13. Relationships between Drive Ratings and Trait Ratings 

In Table 16 are shown the correlation coefficients between drive 
ratings and ratings on general traits. The sequence of the drive 
variables is the same as in Tabic 12 (showing their relationship with 
situational behavior). 

Autonomy is again omitted on account of its low reliability. Cor¬ 
relations with Autonomy were computed bowever and were found 


"Sacli an intcr|)rctation would be indirectly supported by the finiUngK on 
perceptual ihiiig-constancy. Accoiding to these (indings, it is cxtrcineiy ililH- 
cult and in many cases impossible to avoid perceiving ccitnin pliysical clitncn- 
sions of objects “correctly," in spile of a deliberate .^tteInpt to estimate only 
the iinpresslon made on the sense-organ; e.g., we tend to he inlluenced by the 
"correct'' size of an object even when trying to estimate its projected retiiiiil 
size. This holds not only for the introspective analysis of immediate per¬ 
ceptual experience, hut also for an objective analysis of pei'ceptiial achieve¬ 
ment by comparing reactions with the physical variables in the environment 
and in the sense organ (2). 
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never to exceed .38; the latter holds for "creativciress'' in boys. The 
lowest negative figure is —.34, with “Genuineness” in girls. 

We begin tlic discussion of Tabic 16 willi the pair of vows 
describing the trait relationships with ratings on Aggression, With 
tlic live adjustment iteius correlations are sliglitly negative in boys, 
and cIo.se to zero in girls. There is a negative relationship for boys, 
—.46, between Aggression and *‘Scciirity Feelings.” This value 
is somewhat in contrast ivith the slightly positive relationship of 
Aggression with the situation item “social self-confidence,” .29, and 
with “self-assertion,” .64 (see Table 12). This points toward the 
difference between “behavior” and “traits,” the former describing 
social techniques, the latter more final adjustment. Aggressive hoys 
thus may be fundamentally insecure in spile of tlic fact that they 
tend to display symptoms of security. In girls, however, there is 
no correlation between Aggression and “Security Feelings,” The 
highe.st correlation of Aggression is with “Egotism” (around .75 
for bo)'s and girls). The highest of the negative correlations is 
rvith “Genuineness” (about —.70 for both boys and girls). Rela¬ 
tionships with “Seriousness of Effort,” “Maturity,” “Self-Sufficiency,” 
and “Strictness of Super-ego” are likewise negative. It thus may be 
said that the aggressive person appears in a much less favorable 
light when viewed in terms of general traits than when viewed in 
terms of responses limited to a situation. 

A pattern quite similar to that of Aggression is shown by Escape. 
The main differences are that relationships to the five adjustment 
items as well as to “Security,” “Genuineness,” “Seriousness of 
Efforts,” “Maturity,” “Sclf-Sufficicncy,” and “Strictness of Super¬ 
ego” arc more clearly negative for both boys and girls than in the 
case of Aggression. The highest negative value in tlic entire tabic, 
—.84, is obtained for girls between Escape and “Genuineness'' and 
a very similar one for boys between Escape and “Seriousness of 
Efforts.” With “Egotism” there is again a high positive relationship 
which re.aches .82 in girls. 

The drives for Recognition and Control, on the other hand, show 
a slight trend toward positive relationships with the five adjustment 
items. Otheiwise they arc quite similar to Aggression with a tend¬ 
ency below the level of significance throughout, toward the favorable 
traits and away from “Egotism.” With Social Tics correlations are 



232 


GIiNETIC PSVCilOLOGV MONOGRAPHS 


generally close to z,ci'o with tl^c major exception of "Sclf-SufEcicncy" 
wliich correlates negatively, close to —-.7 for both boys and girls. 

The most important liniling in Tabic 16 is the fact that the tlirce 
remaining drive variables—^Achievement, Abasement, and Succor- 
ance—^which did not show close relationships to situational behavior, 
correlate to a considerable extent with a number of general traits. 
Since, as will be shown in the next chapter, these three drives cor- 
3‘elate better tlian anj'^ of the others ^vith the children’s self-reports, 
it is especially desirable to have some reference items for these driveJ 
on the surface level. 

Ratings on the drive for Achievement sliow a general picture 
opposite to Aggression and Escape. AH I'clations arc positive with 
the exception of t]iosc with ‘‘Egotism.” Coefficients are close to 
zero on the negative side for this item, whereas they have been 
found to be highly positive in the case of Aggression and Escape, 
The highest positive relationships are with “Worlc Adjustment,” .71 
for both boj'S and girls. TJie remaining four adju.stinent items are 
likewise well on the positive side witli the one exception of "HeCero- 
-scxual Adjustinent” in girls. Persons striving for Achievement 
besides being popular, having prestige, and being adjusted to their 
personalitj'^ and work, are characterized by some tendency to be 
introvert and introspective, secure, creative, serious in their efforts, 
jnawvc, endowed with a strict super-ego. As mentioned in Chapter 
VI the picture of individuals rating liigh on Achievement emerges 
in this manner: responsibilities are well assimilated and internalized 
due, probably, to freedom from emotional conflicts. Neither open 
nor concealed mechanisms of Escape or Aggression can be found. 

Abasement shares, with Aggression and Escape, the negative 
relations to the adjustment items as well as to "Security Feelings.” 
In fact negative correlations with tliese items are more marked 
(up to —.62) for Abasement than for any of the other drive 
variables. A similarity to Achievement is, however, suggested by the 
fact that correlations with “Egotism” are negative and reach —.53 
in girls. Furthermore, Achievement and Abasement are the only 
two drive variables which do not show negmivc relationships with 
'‘Genuineness” and have positive relationships with "Strictness of 
.super-ego.” Though on the whole maladjusted, especially in the 
social sense, Abasement seems to go or at least to be compatible with 



ELSE FRENKEL-DRUNSWIK 


233 


such "moral” qualities as unselfishness and strictness of super-ej'O. 
Aggressioir and Escape on the other hand show an inverse relation¬ 
ship to the moral qualities mentioned. 

The last drive variable which remains to be discvissecl is Succorance. 
Coefficients are almost exclusively negative with the exception of 
"Egotism,” which is the only distinctW maladjusted trait in our list. 
Succoraiice thus is as consistently maladjusted as was Escape, though 
to a decidedly lesser degree, and, for most items, below the level of 
significance. This is especially noteworthy in view of the fact 
that Siiccorancc did not show correlations with Escape and Aggres¬ 
sion, nor did it show similar behavior profiles. 'I'heir similarity, 
suggested by the psychoanalytic assumption that Succorancc as well 
as Aggression and Eseape arc regressive tendencies, is tlius brought 
out only in their relationships to the traits. One can easily sec how 
individuals with strong Aggression would behave differently or even 
in an opposite way from individuals with strong Succorancc in 
social situations. Yet in the end they both will be characterized by 
the same absence of real adjustment to society and to work, as well 
as by tile failure to attain a developed, mature personality. 

It will be noted that the sexes arc more alike in correlations be¬ 
tween drives and traits than in correlations between drives and situa¬ 
tional behavior. Only exceptionally do we find sex differences in 
Table 16 which approach significance. It thus seems that the 
expression of motivational patterns show greater differences between 
the sexes where social techniques arc concerned than where the more 
lasting effects of behavior arc concerned. 

C. Alternative Trait Manifestations of Drives- as 
Represented nv Multiple Correlations 

As in the preceding chapter the question can again be raised as to 
tlic presence of patterns of alternative expressions. This time, how¬ 
ever, we are considering alternative expression in general traits 
rather than in specific behavior. For each drive a list of traits 
correlating with it more than ±.30 was made for boys and girls 
separately. The attempt was then made to divide these traits on 
psychological grounds into sub-t 5 'pes which might be expected to 
represent aUernate manifestations or symptoms of the drive in ques¬ 
tion. The general ps)'choIogical hypothesis was that many of tlie 
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drives might be expected to have both well adjusted and maladjusted 
expressions among the ti'aits. 

As will be recalled, iiiteixorrelations between traits are required 
in an analysis of alternative manifestations, with those combinations 
being most fruitful which show a great amount of independence or 
even an inverse relationship, A complete chart of inter-item correla¬ 
tions on general traits ivas thus prepared ns an auxiliary. Those 
cross-correlations arc not presented here in detail. They cover a wide 
range from .87 to —,80. High correlations arc, however, limited 
to a relatively small number of combinations of items, especially 
in tlic adjustment group, c.g., between “Popularity” and “Prestige,” 
“Personality Adjustment” and "Security Feelings,” “Gcnuiaeiiess” 
and lack of “Egotism,” and the like. The majority of the inter¬ 
item correlations are close to zero or very low, so that there was a 
wide array of combinations to pool from for purposes of analyzing 
alternative manifestations. Multiple correlations were then calcu¬ 
lated between two traits correlating at least .3 with the drive under 
consideration, utilizing all of the pairings consistent with the Iiypothe- 
sis. In most cases cross-correlations between the two traits were 
sufficiently low to make the multiple correlation teclmique fruitful. 

Among the patterns of alternative manifestations, those turn 
out to be most interesting wliicb relate to some of the drive variables 
which did not show very clear relationship to situational social be¬ 
havior. This is especially true for the drive for Abasement. In girls 
Abasement correlates .53 with both “Altruism” and “Insecurity 
Feelings” whereas the intercorrelations between these two traits is 
zevo.'^- The joint correlation, with .ratings on Abasement is ,75. 
Thus girls tending toward Abasement seem to have the choice be¬ 
tween sublimating tUciv Abasement in altruism, or being insecure. 
Similnrly liigli values of multiple correlations have been obtained 
when insecurity was replaced by the related items, lack of “Prestige,” 
“Personal B'laladjustment,” and “Bad Working Habits,” tlioiigh the 
zero order correlations between these traits and Abasement range 
only from ,31 to .45. Thus girls tvitli higli ratings on Abasement 
scciu Co he cither altruistic aiid/or maladjusted. 


'■The terms used to chanictcrize these two traits arc the converse of our 
item irnmes egotism and secvirity feelings and were introduced to avoid the 
negative signs of the correlations, 
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For boys tending townid Abasement there is a quite different 
alternative. A number of maladjusted traits such as “Insecurity 
Feelings,’' “IBad Working Habits," and to some extent “Personality 
Maladjustment” and "Lack of Prestige" arc alternates for “Strength 
of the Super-ego.’’ The multiple correlations are, in the sequence 
of maladjusted traits given above, .72, .80, .68, .65. They arc 
based upon zero-order coefficients of .62, .55, .52, .49, respectively, 
in combination with a coefficient of only .31, characterizing the rela¬ 
tionship between Abasement and “Strength of the Super-ego." The 
reason for the unusually great gains in some of the instances over 
the zero order coefficients lies in tlie fact that intercorrclations of 
the various maladjusted traits with “Super-ego” arc all negative. 
'Fliis is especially true for "Bad Working Plabits” and "Super-ego" 
which correlate —.40, so that there is a difference of .25 between 
the higher of the two correlations with Abasement (.55 and .31) 
and the multiple coefficient of .80. In other words a strong "Super¬ 
ego” and "Bad Work Adjustment” are not merely independent but 
to some extent even incompatible. The alternative relationship 
between various forms of maladjustment on the one hand and "Strict¬ 
ness of Super-ego" on the other, with Abasement in bo 5 's thus assumes 
to some extent the character of an exclusive eithcr-or relationship 
rather than being a relationship of the and/or type. A possible 
interpretation of this might be that the maladjusted traits listed 
above play the role of nia.sochistic outlets in relation to the social 
environment in bo 5 'S rating high on Abasement. It then could be 
said that such boys cither succumb to their associates or to their own 
conscience, with an emphasis upon the fact that both alternatives 
mean submission, not masLcry or ascendance of the ego. The fact 
that in girls an adjustment can more readily be made by devotion 
to other people, whereas in boys it is made by means of self-discipline 
and devotion to moral principles, is something wliicli seems to follow 
from tile popularly assumed and assigned roles of the sexes in our 
society. 

With respect to the drive for Achievement, the alternatives arc as 
follows: "Introspection” (girls), and "Introversion" (focus of in¬ 
terest) (boys), on the one hand, and “Work Adjustment," “Pei- 
sonality Adjustment," “Social Prestige," “Security Feelings," and 
“Popularity” on the other. The latter items arc arranged in a 
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decreasing order of magnitude of multiple correlations, a sequence 
which is approximately the same for boys and girls with multiple 
correlations ranging from .74 to .51. The alternative thus seems 
to be, for subjects striving toward Achievement, either effective 
adjustment to work and society' or to be turned inward. In boys 
this turning inward seems to take, at least in part, tl^e form of an 
occupation with genemlissations, theoretical reflections, artistic and 
religious conceptions; whereas the preferred form in girls stresses 
more the emotional side of introversion as represented by prolonged 
self-analysis, self-consclousness, and self-criticism (see the above defi¬ 
nitions of ‘^general traits")- 

As a third drive variable let us consider Rcaignition. For girls 
there arc the alternatives of ‘‘Prestige” and "Creativeness” on the 
one hand, and/or "Egotism,” "Artificiality'” (the opposite to "Gen¬ 
uineness”), "Playfuness,” (the opposite to "Seriousness of Effort”) 
and "Weakness of the Super-ego,” on the other. Multiple coefR- 
ciejils are considerably higher for these coinbinations than they were 
for tliosc cliaractcriiiing Achievement. The highc.st coefficiejit in tliis 
entire type of comparison, .87, is obtained hchveen Recogiiition and 
"Prestige’' and/or "Egotism,” It is based on zero order coefficients 
of .44 and .67, with an intercorrclation between prestige and egotism 
of —.16. The alternatives of "Creativeiiess” and/or ‘'Egotism,” 
and "Creativeness" and/or "Artificiality” are likewise characterized 
by multiple coefficients above .8. The only coefficients in this group 
which arc not close to at least .7 are those for "Prestige” and/ov "Play¬ 
fulness” and for "Prestige” and/or "Weak Super-ego.” They are .58 
and ,62, quite in contrast to the zero order coefficients which are only 
,44 and .36 and ,44 and .30 respectively. In the latter case the cross¬ 
correlation between the trait is, however, well on the negative side, 
—.27, indicating a slight degree of incompatibility' between "Prestige” 
and "Weak Super-ego” in girls, though below the level of significance. 
"Creativeness” and “Weak Super-ego” as well as "Creativeness” 
and "Playfulness” show a similar slight tendency toward incom¬ 
patibility' in girls (—.28, —.27) raising the liigli'er of the zero 
order coefficients, .50 behveen. Recognition and "Creativcncss” to 
.68 and .72 respectively. 

The corresponding alternatives for Recognition in boys, and the 
multiple correlations, are: "Prestige” and/or "Dependence” (oppo- 
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site to "Self-sufficiencj'”) .70, “Prestige” aiul/or "Aitificiality” 
.63, nnd ‘‘Prestige” and/or “Egotism” .60. The increments over 
the zero order coefficients are agtain quite marked, due to the fact 
that all the three cross-correlations are negative, —.11, —.18, —.12. 
Witli the same three items there also is an alternative relationship 
Avith “Heterosexual Adjustment,” with mqltiplc coefficients between 
.60 and ,66. 

It thus can be said that both boys and girls seem to need "Prestige” 
when striving for Recognition. Otherwise the)' are likely to develop 
such maladjusted traits as "Egotism” or “Artificiality.” 

Similar alternative trail-patterns to those for Recognition, but 
quantitatively not quite as dear, were also obtained for Control, 
with the exception tliat on the adjusted side wc find "Prestige” nnd 
"Creativeness” for both girls and boys. For Escape, an extended list 
of maladjusted features stands in alternative relationship with "Ex¬ 
troversion” in boys and lack of “Introspection” in girls (see the 
above discussion of Achievement). 

Due to the fact that Aggressioji appears to represent thoroughly 
maladjusted behavior, It sliows no clear patterns of adjusted versus 
maladjusted alternative manifestations. It will be remembered that, 
in contrast to this, Aggression had shown alternative relationship 
with emotional maladjustment as one alternative, and certain ele¬ 
ments of adjusted overt social activity as the other alternative. As 
mentioned above, Aggicssion, ihough apparently contributing to social 
activity, shows negative relations to adjustment in a more intrinsic 
sense. 

Like Aggression, Succorancc also does not admit an alternative 
adjusted manifestation on the level of general traits. 

D. First Order and Higher Order Multiple Correlations 
BETWEEN Traits and Two or More Rated Drives 

In analogy to Chapter VII, ambiguous relationships will now 
be considered in the opposite dii'cction, namely, from one general 
trait to the several drives it may be tied to or determined by. Un¬ 
like the previous discussions, higher order multiple conclatioiis will 
also be discussed as computed between one trait and more than two 
drives in the latter part of this section. 

Among the first order multiple correlations we mention only 
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“Dependence" (the opposite to “Self-Sufficiency") which shows in 
boys ii multiple con’elcition of .81 with Social Ties and Escape, and 
of .72 with Aggression and Succovnncc. The basic coiielatioas can 
be found in Tables 16 and 10- 

ruvthermovc, '‘Seriousness of Efforts" show's in boys a multiple 
correlation of .84 with Achievement and/or the absence of Aggres¬ 
sion and of .88 with Achievement and/or the absence of Escape. Tlie 
corresponding figures for girls arc .76 and .85- Readiness to make 
an honest effort without slipping into pseudo-solutions seems thus 
to spring from various apparently rather independent sources such 
as a direct interest in Achievement or a lack of Aggression (whicli 
probably interferes with concentration) and a tendency to stand 
firm in the face of liard work and postponement of pleasure reward 
(see the definition of our drive variables, Chapter II), 

]\'Iultiple correlations with the general trait “Strictness of the 
Super-ego" are similar to the multiple correlation witli “Seriousness 
of Effort" (whicli correLites around .7 for both boys and girls with 
strict super-ego). In girls the “Strength of the Super-ego" correlates 
.66 with Acliievemcnt and/or the absence of Escape, raised from .47 
and —,55. The conditions under which a strong super-ego is built 
up, at least in girls, is described by the above correlates of that trait. 
In bo}'s considerable increase in correlations is obtained when each of 
Uiesc two drive vai'iablcs. Achievement and absence of Escape are 
teamed with Abasement, resulting in multiple correlations of .65 
and ,52 respectively. Thus, apparently ns an alternative to Achieve¬ 
ment and absence of Escape, Abasement may be used in the building 
up of a moral attitude. 

To conclude, relationships with more than two drive variables at 
a time will now be discussed for ratings on the following general 
traits: “Maturity," “Security," and "Personality Adjustment." The 
significance of the gains in correlations obtained by including one 
more drive variable was tested by the Wherry shrinkage forinula. 
Only such cases will be discussed in which the gains are significant. 
Higher order multiple correlations computed for a number of otlier 
promising instances were not found to fulfill this criterion and arc 
therefore omitted here along with other Instances in which tlie gains 
are rather inconspicuous. 

A second order multiple coefficient of .72 was obtained by cor- 
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relating ''A'latuiity^’ with Achievement, lack of Escape and lack of 
Succurancc, whereas the first order multiple coirelation prior to 
adding Succoiaiice was .67. In boys a similar combination, with 
Escape replaced by Aggression, was found to raise a first order 
multiple correlation of .52 to a second order coefficient of .64. These 
instances sho^vi^g comparatively small gains arc quoted piimarily 
because of tlieir psycliological interest. 

For the general trait “Insecurity" (the opposite of “Security 
feelings'') combinations of Abiiscinent, Siiccorancc, absence of 
Achievement, and Escape in girls and Aggression in boys yield third 
order multiple coefficients of .78 for girls atid .83 for boys. In 
girls none of the ba.sic coefficients surpass .53 and in boys none of 
them surpass .62, as can be seen in Table 16. 

For both boys and girls “Personality Maladjustment” yields third 
order multiple coefficients of .79 for the joint correlation with an 
almost identical combination, Abasement, Siiccorancc, Escape, and 
absence of Achievement. 

Thus it may be said that a rather wide variety of relatively inde¬ 
pendent motivational tendencies, such as the drive for Abasement, 
for Achievement, for Siiccorancc, and for Aggression, and for Escape, 
.seems (ns far as ratings arc concerned) to contribute in an and/or 
fashion, toward the formation of a number of traits leievanf to 
adjustment such as “Personality Adjustment,” “Security Feelings,” 
“IMatiirity,’' “Strictness of Super-ego," and “Seriousness of Effort.” 

One of the most important conclusions to be drawn from Chapters 
\TI and VIII is tliat the relations between motivational tendencies, 
on the one hand, and manifestations of situational, social behavior 
and general traits, on the other arc ambiguous and complex, but 
that these tangled relationships can be specified and made explicit. 
Not only does one drive seem to circumscribe a family of alternative 
manifestations which are more or less independent of each other, 
but one overt expression or adjustment may also be linked to several 
[dteiiiative underlying tendencies. 




IX. THE MEANING OF THE ADJUSTMENT INVEN¬ 
TORY (SELF-REPORTS) IN TERMS OF RATINGS 
OF SITUATIONAL BEHAVIOR, DRIVES, 

AND TRAITS'^ 

A. Comparison of Drive Ratings with iNDEPRNDnN’r Data 

In tlic preceding six chapters statistical relationships between 
various kinds of ratings were discussed. Chapters HI to V dealt 
with interrelationships within our drive ratings, both between raters 
and between variables. Chapters VI to VIII dealt with relation¬ 
ships between drive ratings and ratings purporting to refer to func¬ 
tionally different levels, based in part, at least, in Chapters VI and 
VII, on the observations of different raters. Yet tlie fact that tliesc 
data were ratings introduced a sort of dependence between the sets 
of data compared. Thus up to this point no definite answer could 
be given to the question ns to whether the relationships found arc 
based on objective facts or are merely reflections of what goes on 
in the minds of the raters—^as individuals or as a group, explicitly or 
implicitl}^—^when they make their ratings. To be sure, there was 
ample evidence of the plausibility of our I'esults in terms of widely 
accepted clinical and analytic insight. For many this might be 
sufficient proof of the fact that the results pertain primarily to 
the children rather than to tlie raters. Ho^vever, the crucial test 
remains whether or not such ratings will yield successful predictions 
about reactions of the children other than those reactions which 
have influenced or could have influenced the ratings under considera¬ 
tion. 

This and the following chapter deal witli the relations of the 
drive ratings and the other types of ratings to materials from sucli 
independent sources. In this chapter children’s self-reports (“Ad¬ 
justment Inventory") will be compared with the three kinds of 
ratings referred to in this study thus far. A variety of other sources, 
including projective material, will be utilized briefly in Chapter X, 


‘”The results cli.sciissetl in this chapter will be reported in greater detail 
In .1 forthcoming piiblicalion, Coniributions to the I'nliilnlioii of the Aiijnsl- 
weiil Iwveulory. 
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B. Relationship between Adjustment Inventory and 
Situational Behavior 

As we pointed out in the IntioJuciion, ihc icsiills of studies dcal- 
ijiU ^vith tile agreement between sclf-repoits, as given for example 
in tlic “Adjustment Inventor}',“ and corresponding ratings of bc- 
liavior in social situations, were on the whole rather discouraging.’^''- 

The “Adjustment Inventory” used by the California Adolescence 
Study consists of about 270 questions, and was given to the entire 
adolescence study group twice a year over a period of eiglit years. 
The questions arc designed to make the children reveal, directly or 
indirectly, their attitudes toward issues relevant for adjustment.''® 

Correlations between total adjustment scores''® and social situa¬ 
tional ratings were computed by Cvtrolyn McC. Tryon for the 
grades seven and eight. The correlations were found to range 
from about zero to .3. 

Brief mention will be made here of the results of some additional 
attempts by the present writer to throw light upon the meaning 
of the adjustment inventory data by comparing them with social 
situation ratings. Correlations were computed, first for directly 
corresponding broad categories of data (such as social adjustment 
as revealed by the self-reports versus social adjustment as rated by 
the staff members) and also for corresponding single items (such as 
self-report of tJie subject on the question about being popular, and 
the “popularity” rating based on observations by the raters). Sec¬ 
ond, correlations were also computed for promising pairs of items 
in the adjustment inventory and the situational rating list which did 


"A .sunminiy of tlic results obtained by various authors is given by Vernon. 
‘^Ty[i5cal cniestlons from various portion.^ of the Inventory aie: 

A. is a boy who seems to have a lot of fun. Ain I just like biin? Do I wish 
to be just like him? (Direct <|ucstiun) 

N. is a bo}- who is unhappy a good deal of the time because lie thinks no 
one likes liirn. Ain I just like him? Uo I wish to be like him? 

Do you think you are a rather nervous person? (Diiect questioii) 

I -wish my father wcie moie chceiful. (Indirect question.) For further 
reference about the Inventory used in (he Adolescent Growth Study see 
Caroline McC. Tryon, A Study of Social and Emotional Adjustment: I'he 
hticrnnl Com'isicncy and }nicr-i-piitl]o)ish\p of Mrnsureiii^/ils by Difjrierit 
Ti’cliiiirjurs, Pli.D. Dissertation, Univ. of Calif., 1935 (impublishcd). 

■‘“The procedure of obtaining thc.se total scoie.s is based on a clnssific.ition 
by a group of staff meinbets of the California AdDle.sccnce Study, of each 
item on the list as being indicative (with greater or lesser rveiglit) of adjust- 
inent or nialadjii.strncnt (see C, McC. 'Fryon), 
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not JirectJy corresj^ond in wording or in meaning (for exnmpk>, the 
number of fears admitted by the subject and '‘personal inferiority’' 
as rated by tlie judges in social situations), 

Approximately 250 coefficients were computed for the total group. 
Though there is on the whole a positive trend, the coefficients are 
rather low and even the extreme values are not quite significant; 
that is, they do not indicate with anj' certainty the existence of a 
relfitionship between self-reports and objective!}' rated behavior in 
specific situations. 

In a few of the most direct items, however, a trend toward a 
“curvilinear” relationship seems to be present. Tor example, indi¬ 
viduals rated most unpopular as Avell as those rated most popular 
sliowed a tendency to characterize themselves ns being extremely 
well-adjusted in the corresponding adjustment inventory item (about 
one’s popularity) whereas the intermediate cases on tJie wliole were 
ready to admit some degree of imperfection. In other words, in 
the case of those most direct questions, it is the pei'son who is very 
maladjusted in the opinion of adults who shows the greatest tendency 
toward self-deception. The fact that individuals wlio arc rated very 
maladjusted describe themselves as very well adjusted when directly 
asked ma}' be taken as an example of a defense mechanism (i.e., 
denialTlioiigh the significance of the curvilinear tendency is 

‘'Another approacli to the piobfem of self-deception ,consisted in deter¬ 
mining indices of insight into oni’s own personality for each subject on 
certain bcliavioral items (such as "tenseness”) by computing the difTcrence 
between tlie .sigma .‘.cores of (he rating a.<!.signed by the raters and the self- 
report scores from the adjustment inventory on the same item. These indices 
were tlien correlated with some other behavior ratings, c.g. sociability, The 
coefiicient.s obtained Were in some cases rather high (e.R-, .64 betAveen self- 
deception on tenseness .ind .social maladjustment as rated by adults). Though 
it is ])eifcctly coircct to say, because of these coefficients that pcisoiis having 
no insight into tlicir tenseness aic also likely to be inaladjnstccl, there is 
nevertheless a spurious element in these correlations scsulting from the fact 
that n function of a v.'iriabic is coiiclnted with the variable itself or as in 
our case with a closely related variable. A coirectioii specially tlevcloped 
(by Dr. Hcrhert S. Cnnrad) to eliminate this element of spuiiousness reduced 
most of the corielations to almost zero, indicating the absence of relationship 
between adjustment inventory items and social behavior when the inter- 
rel.itioiishi]) between the two ratings of social behavior which enters the 
complex (tenseness and social ailjiKstment) is elimin.'itecl. In a study on 
"Mecliani.sms of self-deception” (J. Soc, Psychol., 1939, 10, 409-420) by the 
present writer, similaiiy high correlations hetiveen .self-fleccption .ind certain 
other personality traits were repoited based on raateiial collected in collali- 
oration with S. Nagler at ihe Psychological Institute of the Unnersltv of 
Vienna. The pattern of the problem being similar to the one just discussed, 
the same criticism of the spuriousness of some of die icsuks shcniki Iiavc 
licen applied. 
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not definitclj' secured, tijere is sii/Hcient indication in our data to 
warrant being on the alert for the possibility of important curvilinear 
relationships in the quantitative analysis of some Iciiids of data in 
the field of personality."^® 

C. Relationships between Adjustment InviiNtory and 
Rated Drives 

There remains the possibility that the self-reports might represent 
certain, inner dynamic states, or, more generally, certain personality 
constants, ratlier tlian directly overt beliavior or status witli respect 
to tile group in those situations in which the ratings were niade.‘^ 
This expectation is supported by the fact tliat during preliminaij’ 
studies of the material of the Adolescence Study, the present writer 
gained the impression that the responses on the Adjustment Inven¬ 
tory rnigiit be tied (luite clo.scly to the free qiinlitative comments 
which had been put down from time to time by the staff members. 
These comments besides describing the behavior and attained status 
of the children, also referred to the "importance" tliese facts have 
for tile personalities of the children from a motivational standpoint. 

In tile analysis which follows, only total scores on the Adjustment 
Inventory arc used. The Adjustment Inventory data are those for 
the years when tlie cliildren were in tiie cleventli and twelfth grades, 
the last two years in whicli the adjustment questionnaire was given. 
The sources of the two sets of data are completely indepcndenti 
since none of the staff members who participated in the drive 
ratings were fnmflinr with the scores of this group of children on 
the adjustment inventory. 

''’The present ivriter lias not investlg-itecJ tlicsc possiliilities in detail. 
Among the feiv correlations of this kind coinpiited, the following may be 
fpiotecl. In an effort to lest psyclioan.alytic .issLiinptions about the ‘'oi-.tI type,” 
correlations were computed between food difficulties in early childhood as 
reported by the mothers in the course of a rautine interview of the uarents, 
and talkativeness in .idolesceiice a.s rated in social situations. 74ic linear 
correlation wn.s around zero. An inspection of the scatter di.TEr.airs indicated 
a curviliiieai' reliuionsbip, The sul)sc(|uently computed correlatinn.s between 
food tlilficiilties in early childhood and the degree of deviation (either up or 
down) from average talkativeness, turned out to bo .59 fov ouv groop ot 
boys. 

‘“Thus our program carries out vvlint lias been postulated by Stacrier (17) 
in the following quotation, “VVe c.nnnot surgically l.Ty bare die ‘inner per¬ 
sonality' and compare iw organization with the rc.siilts of the teit, Only 
indirect inferences are possible.” The “inferences” are here lepreseiued by 
oiir drive ratings and the '‘test” by the Adjii.stment Inventory. 
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TABLE 17 

CORIIRI.ATIONS RETWIiLN ToTAI- ScORI! ON ADJUSTMENT INVENTORY {SkI.I'- 
Reports) and Rated Dhivks 


(Riuv coi'relalions; 

values 

corrected for 

auciuintion a 

re in 

parentheses.) 



Boys 




Girl 

B 

Grade 

; 11 


12 


11 


12 

Social Ties 

—.14 


—.07 


—.19 


—.34 

Rccogniiion 

—.12 


—,13 


—.13 


—.11 

Control 

.19 


.09 


—.02 


—.02 

Aggression 

—.10 


—.12 


—17 


—.31 

Escape 

—.10 


—.16 


—.27 


—.33 

Snccomnce 

—.43( 

—.57) 

—,34( 

—45) 

—.07 


—.17 

Achievement 

.01 


—.02 


.-17 ( 

.59) 

.40(.S0) 

Abasement 

-.si{ 

—.66) 

-,45(. 

-,5S) 

—.15 


—.23 


Table 17 presents the results of this analysis, To simplify the 
discussion, the sequence oi the' drive variables is again the same as 
that used from Chapter VI on. The figures indicate raw correlation 
coefficients between adjustment, in terms of the self-ieports and the 
rated strength of each drive. They are based on about 45 boys 
and 40 girls, with slight variations in number up and down, for 
the two years. For the significant correlations, the values obtained 
by correcting for attenuation are given in parentheses. 

For the first five drives in the rearranged list, correlations of 
the Adjustment Inventory are mostly negative, though in no case 
significant. The almost consistent negative trend may he taken as 
an indication of the fact that these drives tend to vary, not only with 
maladjustment in behavior but also with maladjustment in the more 
subjective realm of self-reports, 

There ai'e, however, some significant correlations for the last 
three drive items, though in no case for both sexes. It will be re¬ 
membered that only the first five drives showed fairly close rela¬ 
tionships with behavior in social situations, whereas the last three 
did not (see Chapter VI). Thus it appears that there are two 
different sets of drives, one of which shou's relations to social behavior 
while the other shows (among either boys or girls) relationships to 
self-reports. This is a further indication of the independence of the 
two aspects of personality; social behavior and self-reports. 

Particularly for bo 5 's, there is a significant negative correlation of 
the ratings in Abasement and Succorance with the Adjustment In¬ 
ventory score for both years, around —.6 and —.5 raised. Phis 
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indicates that the rated tcndciic}' to abase oneself, to "admit in¬ 
feriority and defeat” (see the definitions of drives in Chapter II), 
and to long for support, tends in the case of boys to be reflected 
in describing or indirectly revealing oneself as maladjusted on n 
self-report inventory. This questionnaire may thus be said to possess 
some diagnostic value, since it shows a relationship to dynamic 
conditions which were rated on the basis of long-range behavior 
observations. According to general clinical knowledge, we would 
expect the presence of Succorance and Abasement to lead to admis¬ 
sion of failxire. Boy'S high on Aggression or Recognition quite often 
do not admit maladjustment even if rated high on it {see next sec¬ 
tion). The adjustment inventoiy thus does measure soine ty|res of 
maladjustment in boys but not all types.®® 

Tile results for girls differ in several ways from those for boj’s. 
!For them the correlations behveen Adjustment Inventor}'' score and 
Abasement and Succorance are not significant. As wc suggested 
fi'om the analogous data of Chapter VI, Abasement and Succorance 
should neither lead to, nor be symptoms of, maladjustment in girls 
ns frequently as in boys. The only relationship which is significant 
in girls for both years is a positive correlation of .47 ai\d .40 un¬ 
raised, or .59 and .50 raised, with Achievement, a trend wlrich is 
absent in boys, In cbeclung up on this relationship it was dis¬ 
covered that the correlation between the Adjustment Inventory score 
of 1933 and the rating on Achievement was even higher, namely, 
.59 unraised and about .7 raised. Girls who put emphfisis upon 
Achievement tlius consistently tend to present themselves as wcll- 
adju-sted in terms of the Adjustment Inventory. (I\'I,aladjListincnt, 
even if it slioulcl be present, would be denied and camouflaged even 
in the more subtle expressions of maladjustment contained in the 


'^"Oiir resiihs are in line with the conclusions arrived at by various aulliors 
Avilh respect to the A(ljii.stmeiit Inventory. Donald E. Super (19) concludes 
on the basis of the liteiatiire that llic Inventory is of Uulc practical value in 
selecting heliavior problem cases. Landis and Katz (11) concliiiic lliiit a 
cliniciil diagnosis of neurosis has no significant relationshiii.s to ilie Adjust¬ 
ment Inventoiy test. Ovir analysis of the lest may contrilmte to nn uiulei- 
standing of these rcsiitts. I'he Adjustment Inventoiy mea.siiics to a certain 
degree (in hoys) tendencies for self-abasement and tendencies to lean on 
others (Succovnnee). Ncnrotic tendencies Tclatcd tu other inotivacioiiiil situ¬ 
ations will not be admitted and will even be compensated for on the self- 
report tests. Hence no significant relationships arc found lietwcen malad¬ 
justment and self-reporied maladjustment. 
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Adjustment Inventoiy.) However, it might be tliat in girls the 
tcndencv to achieve, as rated by observers, and to emphasize thei- 
own strength in the questionnaire, arc parallel consequences of a 
common and more remote factor, e.g., masculine identification. 

In commenting on tlicse results, we may point to the fact that 
Achievement has been found to be correlated predominantly witli 
manifest features which have to be classified as adjusted, whereas 
Succorance and Abasement showed a closer relationship to overt 
maladjustment. Hence we may understand that adjustment \n terms 
of the self-report inventory shows positive correlations witli Achieve¬ 
ment and negative correlations with Succorance and Abasement. 
However, tlic fact that the correlation with Achievement exists only 
for girls, and the relationships with Succorance and Abasement hold 
only for boys, still needs explanation. One could point toward 
the fact that Succorance and Abasement are, in our culture, pre¬ 
dominantly feminine tendencies and therefore make boys rating higli 
on these tendencies more self-conscious and more disturbed in questions 
of adjustment. On the other hand, girls striving for the more mascu¬ 
line ideal of Achievement inaj^ feel they have more reason to display 
signs of a good adjustment. 

In any case the fact remains that in both bo 5 'S and girls, Adjust¬ 
ment Inventory scores show significant correlations with drives 
which usually are considered, in our culture, characteristic of the 
opposite sex. 

In interpreting these results it must be kept in mind that the 
meaning of the drive ratings had to remain vague as long as tlicy 
were not anchored in some directly observable material and thus arc 
operationally defined. The preceding chapters represent an attempt 
to furnish such a frame of reference. It has been mentioned already 
that situational behavior is of no great help in clarifying the meaning 
of those drives wliich show correlations with the Adjustment Inven¬ 
tory. Much more is achieved when relationships between drives 
and general behavior traits are considered. 

In particular, the drive variables Succorance and Abasement winch 
correlate with the Adjustment Inventory for boys, have been found 
ii\ Cbapter VI, Table 12, to correlate only very slightly with the 
23 items of behavior in social situatioi\s- For Succorance none of 
tile 33 coefficients reaches .4. The only two cucflicients in the 
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diii'ties indicate a slight relationship, though belo-w the level of 
significance, witJi tenseness (.35) and with tlcjiendeJice on appro¬ 
val (.31). For Abasement there are a few (three) coefficients above 
.4, but none of them is higher than .46. The latter is the value 
which characterizes the relationship to being dissatisfied, and the 
next, —.42, indicates the absence of sinootli social functioning. 
However low, these correlations point toward the beliaviornlly mal¬ 
adjusted side of the two drive variables, which is also reflected in 
negative correlation with the Adjustment Inventory. 

Siicli a trend is revealed much more clearly in the correlations of 
Abasement and Succorance in boys with tJie general traits discussed 
in tile preceding chapter and presented in Table 16. For Suc- 
cQvancc, the highest coefficient is —.57, indicating absence of self- 
sufTiciency. Other significant negative correlations are with per¬ 
sonality adjustment and security feelings as well as witli maturity 
and popularity. For Abasement there likewise is a sizeable negative 
relation with security feelings (—.62). Furthermore all five correla¬ 
tions with successful adjustment are negative, rsinging up to —.55, 
and there is a positive correlation of .46 with Introspection. Tliougli 
in different ways, both Succorance and Abasement clearly reveal a 
innladjustmcnt side as far as general behavioral traits are concerned. 

The drive for Achievement, which shows a positive relationship 
for girls with Adjustment Inventoiy, does not correlate more than 
■—.39 for the 33 items of situational social behavior. This suggests 
that those having a strong drive for achievement are not dependent 
on social approval in immediate social situations, With general 
traits, however, dpser relationships can be found, The drive for 
Achievement correlates .71 with good work adjustment, .64 with 
creativeness, significantly high with various other ‘‘favorable’' traits. 
TJic relationships between adjustment as revealed by self-reports and 
adjustment in terms of general behavioral manifestations have here 
been discussed in an indirect fashion, using two correlational ste|)s 
with rated drives as the intermediate lirik. Though lefcrcnco lo 
drives and motivation may ultimately have no value except as an 
intermediate between two or more sets of directly observable data, 
their vole as an intermediate link should not remain uncjiiestiojied 
either. In other words, indirect relationships such as those dis¬ 
cussed here should not be accepted without being checked by direct 
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correlations, since it is quite possible that the latter may be very 
low in spite of the fact that each of the two intennediate steps 
is chaiacteri'zed by a significant coefficient. By applying a direct 
check, rated drives would then serve as a stimulating heuristic influ' 
ence. In the next section we will discuss the direct relationships 
between the Adjustment Inventory and general traits, and discover 
what general traits, correlating with the drives for Succorancc and 
Abasement in boys and Achievement in girls correlate directly with 
tile self-reports. 

D. Adjustment Inventory and Rated Traits 

. An attempt to relate traits directly to the Adjustment Inventory 
is shown in Tabic 18. The relationships of the 15 traits with the 

TABLE 18 


CORRHEATIONS nP.TWIiEN ToTAI. ScORC ON ADJUSTMENT INVENTOHY (SeI.F- 
Reports) and Grnerai. Traits 







Coefficients 

forrcc/ei/ 


Raw Corfficsrti/s 



jor altcunnliou 



Boys 

Girls 


Hoys 

Qii 

Is 

Grade: 

il 

12 

U 

12 

11 

12 

11 

12 

Fi'cscigc 

.34 

.26 

.33 

.27 

■ .37 

.29 

,36 

.30 

Popularity 

.36 

.38 

.31 

.31 

.41 

.44 

.35 

.35 

Work Adjustment 

.19 

.20 

.52 

.60 

.22 

.23 

.62 

.72 

Heteiosexual AcUustmeui .26 

.27 

.12 

.17 

.29 

.30 

,14 

.20 

Personality Aduistmcnt 

.28 

.33 

.51 

.51 

.3+ 

.40 

.62 

.62 

Focus of Interest —.22 

—.42 

.08 

.IS 

—,26 

—.50 

.13 

.28 

(Introver.slon) 

Security Feeling 

.45 

.45 

.43 

.48 

.52 

.52 

.57 

.64 

Introspection — 

-.43 

—.57 

.04 

.31 

—.52 

—.69 

.05 

.40 

Egotism — 

-.04 

.16 

—.23 - 

-.28 

—.05 

.20 

—,28 - 

-.33 

Creativeness 

.01 

—.17 

.07 

.15 

.01 

—.20 

.08 

.18 

Self-Siiflicicncy 

.20 

.16 

.30 

.56 

.27 

.22 

,37 

.69 

Genuineness 

.14 

.14 

.19 

.30 

.17 

,17 

,22 

,35 

Seriousness of Efforts — 

-.01 

—.06 

.38 

.54 

—.01 

—.07 

.45 

.64 

Maturity 

Strictness of 

.16 

.17 

.18 

.27 

.20 

.21 

.22 

,32 

Super-ego — 

-.32 

—.37 

.37 

.47 

—.39 

—.45 

,44 

.56 


adjustment on the Adjustment Inventory arc presented, for boys 
and girls, for 1937 and 1938. Coefficients coi rected for nttcnimtion 
arc also presented. 

The general trends are the same for both years, but tlicve are strik¬ 
ing differences between boys and girls. 

For boys, among the significant correlations (i.e., raw coefficients 
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of at least .4) we ivtay call attention fii'st to the ne^^ative lelationship 
between ncljustiiient scores and “Introspection'’ as rated by ob¬ 
servers (—-43 for the eleventh grade and —.57 for the twelfth). 
'Fhis is in line with the fact that a positive relationship was found 
between “Introspection'' and Abasementi the latter being in its 
turn related negatively to the adjuslment score on the Inventory. 

Boys rated as “Secure" present thcnwclvcs as adjusted on the 
Adjustment Inventoiy, as shown by a raw correlation of .45 (for 
both grades) in agreement with the high negative correlation be¬ 
tween Abasement and “Securit)'” mentioned above, 

Furtliennore, there is a slight negative relationship, —.32 for 
the eleventh grade and —.37 for the twelftli, between the self- 
reported adjustment score and the observer ratings of “Strictness of 
the Super-ego” or “Conscience” for boy's. 

It is remarkable that the ratings based on the atteini^t at a 
direct objective approach to adjustment show only a slightly |)osi- 
tive correlation with the subjective expression of adjustment in the 
Adjustment Inventory for boy'S. We may' understand this when 
we remember that maladjustment as a rated trait correlated not 
only with Abasement and Succorance in boys but also with some 
other dynamic tendencies such as Aggression and Escape. As nicn- 
lioncd above (Section U of this chapter) it is apparently only one 
group of these alternative causes for maladjustmetit, namely, the 
Abasement, Succorance complex, whicli determines scores on the 
Adjustment Inventorj', In other words, boys high on Aggrcssioiv’'^ 
and Escape will be maladjusted in the opinion of observers but will 
not specifically tend to present themselves as maladjusted on their 
self-reports, whereas boys high on Abasement and Succorance will 
also be maladjusted but at the same time will not be able or Inclined 
to hide their maladjustment in the self-reports. We may' conclude 
from this that explicit reference to the motivational level may play 
a defmitc vole in organizing data and uncovering relationships in a 
manner udiich goes beyond its function as a mere.intermediate Link. 


°'^Self-icpDi'ts measure Abasement but not AgBression. AgK>'essivc cliivcs, 
however, can he measured by tests which involve critical judgments of tjther 
people .ind of soci.il customs rather llinii of oneself. Mary C, Jones found a 
correl.itloii of .48 (corrected to .65) between drive for ABgres.sioii and tests 
niensuriiiB attitude.^ toward conduct and social custojns (for the .same moup 
of lioys), 
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As far as the girls arc concerned, results of the pi'evious section 
seem to indicate a correlation between a high subjective adjustment 
score on the Inventory and a high rating on the drive for Achieve¬ 
ment, whether this drive be genuine or in the nature of a compensa¬ 
tory adjustment. From Chapter VIIl we learned that there is a cor¬ 
relation between the drive for Achievement and several adjustment 
trails. From Table 18 we may add that there also is a positive 
relationship for girls between the adjustment seme on the Inventory, 
and the trait "Work Adjustment” (.52 for the eleventh and .60 for 
the twelfth grade, unraisecl), and with "Personality Adjustment” 
(.51 for both grades). Girls rating high on Achievement also show 
much "Prestige,” although "Prestige” does not enter us a strongly 
related factor on the Adjustment Inventory. 

Furthermore, there is in girls a positive correlation between 
"Seriousness of Effort” and "Self-sufliciency” as rated by adults, and 
good adjustment as reported in tbe self-descriptions of .38 and .54 
and of .30 and .56, unraised, for the eleventh and twclftlr grades 
respectively. 

Unlike the boys, "Introspection” is found in girls to show a slight 
positive relationship (.31) witli the adjustment score on the Inven¬ 
tory, at least as far as the twelfth grade data arc concerned. Like¬ 
wise, "Strict Conscience” seems to go with a positive adjustment 
on the Inventory in girls, -whereas In boys this relationship tends 
in the opposite direction (.37 and ,47 for girls, —.32 and —.37 
for bovs). This contradiction can be understood by referring to 
Table 16 in Chapter VIII. "Strict Conscience” correlates posi¬ 
tively with both Abasement and Achievement. Since Abasement for 
boys is negatively related to adjustment on the Inventory, and 
since Achievement for girls is positively related, wc should expect 
to find "Strictness of Super-ego” in boys negatively and in girls 
positively related to self-repoitcd adjustment. The same bolds true 
for "Introspection,” Since "Introspection” is also related to both 
Abasement and Achievement, wc find it related positively for boys, 
and negatively for girls, to adjustment as measured by the inventory. 

The only significant relationship winch girls and boys have in com¬ 
mon is that between ratings on "Security” and adjustment on die 
Inventory, ,45 in the case of boys, .43 and .48 for girls. Thus 
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insecurity is mirrored in the self-reports for both boys and girls 
but seems to be in different context in boys nild girls, 

In conclusion, j4basemcnt and Succorance, and with them "Iiise- 
ciiitty” and “Introspection" seem to be the most decisive factors 
related to reactions on the Adjustment Inventory in tlie case of boys. 
Boys possessing tlicse drives and traits describe tlienisclvcs as malad- 
justed. The drive for Achievement and traits like “Personality 
Adjustment,” “Sccunty,'' “Self-sufficiency," “Seriousness of Efforts” 
are related to the reactions of the girls in their self-reports. Girls 
|)osscssing these qualities describe themselves as adjusted. It is 
these features which the Adjustment Invcntoi-y is capable of measur¬ 
ing, at least to some extent. 

In view of the discussion in this chapter, the suspicion of invalidity 
held against the Adjustment Inventory approach in recent years 
appears not entirely justified. The adjustment scores make definite 
sense wlieii brought in relationship to certain data of the more 
dynamic or of the more comprehensive type, such as drives or general 
traits rated on the basis of prolonged and thorough acquaintance 
in a variety of situations. Thej' do not make much sense if brought 
in relation to social behavior observed in specific situations. At least 
some of the drive categories, and along Avith them some related 
general traits, liave shown signific.'int relationships with an indepen¬ 
dent test such as the Adjustment Inventor)', which in itself shows 
little relationship to social behavior. This may be taken as an 
iiAdicatlon of the fact that drive ratings are not merely artifacts 
originated by the raters, but that they hint at something real in the 
subjects. They possess some predictive value with respect to the 
reactions of the cliildrcn and not merely with respect to the rating 
beh.ivior of the Judges. Further evidence on this point will be 
brouglit up in the next chapter. 


I 



X. RATED DRIVES COMPARED WITH FURTHER 
INDEPENDENT DATA 


I;i tJlis cliapter independent data other than the Adjustment In¬ 
ventory will be related to the drive ratings. Only scattered informa¬ 
tion is available thus far, however, on such relationships. It is 
planned to expand later, in a separate publication, on the topic 
sketchily dealt with in this chapter. 

A. Ratud Drives versus Projective Material 

Tltere is at present an Increasing trend toward the use of "projec¬ 
tive techniques" as an aid in, diagnosing personality characteristics. 
This trend seems to be based chiefly on the hope that something of 
the personality, not readily apparent in ordinary manifest behavior, 
may be revealed in fantasy and related reactions. Quite in harmony 
with this assurnptioji, studies of individual cases have frequently 
pointed to Independent or even contradictory relations of manifest 
behavior and fantasy. 

In cases in which, for example, a child is described as friendly and 
good-natured but full of aggressive fantasies, or as independent in 
behavior but longing for support in his fantasies, the present author 
would be inclined to assume that such apparent discrepancies occur 
only when the fantasy material is contrasted with indicators from 
overt behavior. When cojnpared with drive ratings, inconsistencies 
should be less marked. In these interpretative ratings the friendly 
or independent child referred to above should, if our ussumiDtion is 
correct, appear as iugh on Aggression and Succoraiice independently 
of, but In accordance with, what is revealed in his fantasy. 

One of the tests for the validity of such inferences (or intuitions) 
would consist in a direct comparison of the pattern of drives as 
inferred from behavior on the one hand, and as apparent in fantasy 
on the other. On a very limited scale such a test has been applied 
to our material. 

Of our main group of 45 boys, 13 were selected v'ho had been 
rated fair!}' unanimously by all three raters as liigli, medium, or 
low on the drive for Aggression. The reactions of these bo 3 's to 
the iNduna}' Thpmniic Apperception Test, in a form modified by 
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H. E. Joncs>''^ were then secured from records collected in the 
eleventh giacle. Code numbers were assigned to each record, con¬ 
cealing the idciuitj’ of the subjects. Four members of the Adolescence 
Stud}' Stalf—our three rateis and one additional judge who did 
not IctiQW the children personally—were then asked to rate the in¬ 
tensity of the aggressive tendencies revealed in the stories told by the 
children. None of the raters liad ever seen the protocols of this 
group before nor did they explicitly recognize the individuals by any 
secondarj' criteria. The limitation in tlie number of subjects was 
not pi'iniarily due to our desire to obtain subjects on whom the 
raters had previously agreed, but rather to the fact that a prcliininary 
experiment with one of the raters had shown that only a limited 
quantity of unfamiliar material of this sort could be rated at one 
time and with the same standards. 

For the same group of boys Abasement was also rated from their 
Murra}' picture records and compared with their average ratings on 
the drive for Abasement based on direct contact with the children. 
Tile drives for Aggies-sion and Abasement were selected because of 
their ba.sic importance as determinants of behavior and fantasy. 

Table 19 shows drive ratings based on direct personal acquaintance 
and drive ratings based on reactions to the i\'furray pictures for 
both Aggression and Abasement, and for each of the judges. For 
Judge G two of the ratings were missing due to a misunderstanding. 
The}' could not be secured later since the Identity' of the children iiatl 
meanwhile been disclosed. Averages in these cases arc based on the 
remaining three judges. Question-marks indicate the uncertainty 
of the raters about their judgments. The degree of unanimity of 
the ratings on Aggression based on contact, which w’as tlie basis 
of tile selection of our 13 subjects, can be seen directly from the 
first group of columns- There is also a surprising degree of agree¬ 
ment between the ratings of the four judges ba.sed on A'Junay picture 
stories. 


“Tlie Miinay Thematic Apperception Test consi.st.^ of a set of iiictiires 
representing .somcrvhat ambiRuniis ami emotionally tinted situations. The 
subjects are asked to make up n stoi-y about each of lhc,se pictures. In the 
modification referred to here, some picture.s oF the Murray set were used, 
and others wc-re added. The picture.s were presented on n screen liy me.iH;. 
of lantein slides, the recorder sitting behind the .subject and taking dmvn a 
verbatim account of (he story iiitcrpretatioii which he gave for each i)it-tine. 
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TABLE 19 


Ratiwcs on Drivus BAsEb ON Behavior vs. Ratings Based on Responses to 
Murray Pictures (Fantasy Ratiniss) 




/Iffffrejsion 

Abasciiiriil 



Diivc ratings 

Drive ratings 

IJrivc ratings 

Drive ratings 



based on 

based on 

based on 

based on 



direct 

Murray 

direct 

Murray 



contact 

picture stories 

Contact 

picture stories 


Subsii- 





Case 

tute 

Judges 

Tudircs 

Judges 

Judges 

No. 

No, 

F G H 

F G ri M 

F G n 

F G H M 


F- G 

1 

2 

3 

3 

4 

4 

4 

2 

2 

3 

2 

1 

2 2 

2 

U-H 

2 

4 

3 

3 

2 

5 

2 

3 

2 

2 

3 

4 

2 2 

5 

A- 2 

3 

1 

2 

1 

1 

2 

4 

4 

4 

5 

5 

2 

3 2 

2 

F-n 

4 

1 

2 

2 

2 

3 

2 

4 

S 

4 

2 

3 

5 3 

2 

Ii-22 

5 

5 

S 

4 

3 

3 

2 

5 

3 

3 

3 

3 

2? 2 

1 

A-IO 

6 

2 

1 

I 

3 

1 

1 

1 

2 

1 

1 

1 

1 1 

1 

n-i6 

7 

3 

3 

3 

2 

1 

1 

1 

4 

3 

2 

3 

3 2 

2 

F-13 

8 

5 

5 

5 

S 

i 

4 

5 

3 

4 

5 

2 

4 2 

2 

n- 8 

9 

4 

5 

5 

3 

4 

5 

3 

2 

S 

5 

5 

5 2 

4 

F- 9 

10 

5 

5 

5 

4 

3 

4 

4 

2 

4 

3 

3 

3 3 

4 

F-20 

11 

1 

2 

1 

1 

1 

1 

2 

1 

2 

4 

2 

1 2 

2 

£-31 

12 

2 

4 

2 

3 

— 

3 

2 

1 

1 

2 

1 

3? 2 

1 

F-13 

13 

2 

2 

3 

1 

— 

2 

1 

2 

1 

2 

2 

4? 3 

2 


In compciring the second group of cohimns with tlte first, It can 
be seen at a glance that the two approaches to the drive for Aggres¬ 
sion and Abasement yield quite similar results. This has been fol¬ 
lowed up in a quantitative fashion by computing a rank order 
correlation between the averages of the three and four raters re¬ 
spectively on the two types of drive ratings for each subject, The 
rank order coivclation for Aggression is ,73, and the corresponding 
figure for Abasement is ,5+. \Vc may not forget, however, tliat our 
sample of subjects is small and selected on the basis of little disagree¬ 
ment on their drive for Aggression. Nevertheless we have good 
reason to believe on the basis of these results that drive ratings of the 
kind used throughout this monograph can profitably be used on a 
larger scale than has been undertaken here in the investigation and 
analysis of fantasy material. 

In order to test the stability of drive ratings based on stories, 
two raters rcrated the subjects a few days later but before the 
identity of the children was disclosed. In seven cases out of eleven 
Judge F assigned the same ratings both times, T'or ihc remaining 
four the dift’ercnce was only one point. Judge i1/ assigned the same 
rating in four cases; there was a difference of one point in three 
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cases and of more than one point in four cases. Judge M, who did 
not participate in our main rating procedure and tlie discussions 
preceding it, bad difficulty deciding in four cases vvhetber Aggression 
was a basic drive or a more surface defense reaction.’’^ 

As mentioned above, the general policy in this monograph is to 
treat motivation originating from reaction-formations on an equal 
footing with move basic types of motivation, if they have become 
well established. 

B, The Rni.ATroN of Drives to Fluctuation in Biihavior and 

Self-Reports 

Some types of data from the Adolescence Studj' were collected 
at regular intervals of approximately half a year over the entire 
period of obscivation, eight years. As wc have mentioned above, 
this was true for the self-reports (Adjustment Inventory), A simi¬ 
lar procedure was followed for ratings on a number of behavior 
categories which were made when the children were waiting in groups 
of three to five, for the semi-annual physical examination conducted 
at the Institute of Child Welfare. Tliesc "Institute ratings'* arc 
even more specific than the social situation ratings referred to In 
the previous chapters. 

An opportunity was thus given to compare our drive ratings not 
only with certain types of data, but nlso with fluctuations in time 
which might occur to a greater or lesser extent in some of tliesc data. 
To be sure, some of tlicse changes will be due to the lack of a cer¬ 
tain kind of reliability, especially in the case of the Institute ratings. 
Though the inter-i’acer agreement on these Institute ratings is rather 
high (,8 or .9) as far as each single rating situation is concerned, 
there is a source of variability in the fact that the bchnvior of the 
child depended to a considerable extent upon the associates that he 
happened to be with at a given time. However, there remains the 
possibility that beyond such incidental changes, the fluctuations may 
provide essential additional information about tlie children. 

There seem to be two primary ways in which changes with 


“This brings up the important point that defense mechanisms appear to be 
at work not only in actnal behavior bnt also in projeclivc material and even 
in dreams, and that they should he distinguished, at least for certain pur¬ 
poses, from more basic tendencies. 
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respect to any type of response can be conceived. First, one could 
be interested in consistent developmental trends, Second, one could 
be interested more in fluctuations proper. Consideriii^ the nature of 
ouv material, only the second alternative has been approached in this 
.stut] 3 '. As a jncasure of the tendency of an individual to fluctuate, 
the average of the seven differences of the scores from year to year 
witli respect to the variable in question was used. 

The program was carried out for a few items only, selected as 
the mo.st piomisijig. Out of the Institute rating scale tlic three 
items "initiative,” "busy," and ‘'confident” were used. Evaluation 
of the self-reports was limited to die category "direct ego damage,” 
This is one of the sub-categories into which tire items of the Adjust¬ 
ment Inventory were classified. It is expressed as a comprehensive 
score comprising tlie answers on items in which direct admission of 
one’s shortcomings is involved (such as items Involving nervousness, 
unhappiness, unpopularit 5 '> fcarfulness, etc,). E.vamples of the way 
in which such questions are phrased were given in Chapter IX. 

As a further limitation the fluctuation scores were derived for 
boys only. Correlation coefficients were then computed between 
the various kinds of fluctuation scores and the ratings received on 
the nine drive variables. 

For fluctuations on the beliavior ratings, correlations approaching 
significance were found for the items "initiative” and "busy,” 
Fluctuation in "initiative” correlates around .+ witli Aggression, 
Escape, and Succorancc. This may be taken to mean that hostility, 
escape, anti dcpejidency tcjid to lead, in an alternating fashion, to 
bursts of initiative followed by inhibition. 

Fluctuation with respect to tire item “busy” correlates .44 with 
Recognition and .35 with Control and Achievement. This is quite 
in line with the above findings on “initiative.” The emphasis is 
however sliiftcd here to the prestige-seeking categories which seem 
at times to animate and at times to inhibit activities. 

Fluctuation in "direct ego-damage” coiiclates -42 witli Social 
Ties, ,26 with Recognition, ,30 with Aggression, ,33 with Escape. 
Thus again bo 3 's higli on our aggrc.ssion cluster sliow some tendenc 3 ' 
to fluctuate between an optimistic opinion of themselves and the fear 
and admission th.at they are not as good as tbe 3 ' aspire to be. 
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C. I’Hii Relation op Rated Drives to Family Data 

So far notiung has been said in this monograph ctjnceii\ing the 
origin of niotivatioiijil tendencies. The question has nut 3 ’et been 
asked why one child is high on Aggression and full of ambition and 
another not. Although motivational tendencies are here thought of 
as relatively fundamental, or at least more fundamental than be¬ 
havioral techniques, it is by no means implied that wc sliould fall 
back on the theory of inborn instincts. On the contrary, we believe 
that persistent motivational tendencies have evolved as the result of 
environmental conditions, probably sometimes of a very subtle kind, 
and in early phases of childhood. Hostility ami envy of a new .sibling, 
an ambivalent or dominating mother, rivalry with an older brother, 
all tlicsc may well he of vital importance for the establislinient of 
motivational patterns. Rivalry and ambition may persist chough 
the older brother is now absent, or even forgotten. In silorc, what 
w.'j.s a "press"—i.e., an environmental force—^inay be intci'n.ili!sed 
and become a persistent motive, tt seems impovtunt, therefore, to 
relate our material to whatever knowledge is available about the 
cliildliood of our subjects. 

The California Adolescence Study, beginning observation of the 
clilldren at approximately the age of 10, Jtas coinpiuatively little 
direct data on early childhood. In the data collection program,, 
however, visits and interviovs with the mothers of the children 
were jjicludec). On the basis of the.se interviews, the mothers were 
rated on a seven-point scale with respect to traits sucii as intelligence, 
attitude toward the .study, some emotional qualities like ‘‘e.vcitability,’’ 
and on two items characterizing their attitude toward the child, 
i.c., "interest in the child" and "tendency to criticize the child.’’ 

Among tlie latter two items, one, "interest in the child," does not 
correlate with the children's motivations, possibly due to the am¬ 
biguity of this item. It may not sufficiently differentiate between 
rather disparate attitudes such us interest for the child's sake and 
interest for the mother’s sake, over~protectivenc.ss, £i tendency to 
clominccr, etc. However, the second item, "Tendcrjct’ to criticise 
tile child,” sitows significant correlations with the children's drives, 
namely, with Succoraace:**'-* .44 for boy's and ,35 for girls; with 


^'Coiisiclcring tlie probably low reliabilily of ihc hotn< visit rniinEs, width 
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Recoiniitign; JtS fni’ hoys Jtnd .34 for girls, aticl with Escape, .44 for 
girls, Mothers with ii marked tendency to criticize the child may 
thus tend to foster a longing for support aiid/or a desire for prestige 
and for escape, 

There also is sonic correlation between excitability of the mother 
and the drive foi‘ Social Tm iji girls, .42, ivhereas the corresponding 
value in hoys is .22, In boys the drive for Recognition shows a 
relation, though below signilicance, to the excitability of the motlicr, 
.33. Some relationships, though not significant, were found between 
self-assurance of the mothers and Aggression (.32), and Recogni¬ 
tion (.30) in girls. Mother's ‘'satisfaction with lot" shows a slight 
negative rclationsliip with Abasement in gilds (—.36), Foi* the 
remaining data on the mothers cither no correlations were computed 
or they were found insignificant. In the latter group are tlie items: 
"Chcorfiilncss" and "anxiety to make impression, 


ivere made by one inter on the bnsia of one viait, iind the ntit-tog-high reli- 
[tbilities of the drive innings, the correlations obmined arc quite siihstnnlial, 
tittciupt was also made to rcUle the children's mntivatioris to the 
social mobility of the parents. N'ot enough and nut sullicienLly precise data 
however, be secured on the tendency toward “social climbing" in the 
parents. Hut from the material available, wc gained the Impression that 
social mobility In the paients goes with aggressiveness in boys and with a 
striving for recognition in girls. 




xr. CONCLUSION 


rntings based «>ii interprclatif>n of bchavioi-, applied 
to a jiroup of alioiit ICO subjects in the Oilifornia Adolescent 
Gi'owtli Study, Ji.'ivc proml to lie of value in intef^rating and ex- 
plaijiing jiei’.sonalily data of vai’ious kinds, 'riiovigh ultimately re¬ 
ferred to observed behavior, reference to the underlying motiva¬ 
tions u’as cstablislted as the result of a complex process of inference 
utili/ing move subtle indirect cues together with gross features of 
behavior. The conclusions based upon the statistical arialyscs de¬ 
scribed in ibis study may be stiminari/.ed as follows: 

1. T'lic drive ratings helped to organi'/x the previously collected 
data on overt beluivietr observed in social situations. It tvas found 
that different classes of behavioral exprcssioits were often related to 
one drive as alternative manifestations of that drive. Tliough many 
of the bcliavior items sliowed hijfb intercorrclatiojis when directly 
compared with one another, intcrcorrelations were low in many 
i/istances, resulting in tvi'o relativclv independent clusters, named 
''^overt social activity" and ''emotional maladjustment." Items in 
both of tliese categories, however, show close relationships to some of 
our rated drive categories sucli as the drives for Social Tics, Recogni¬ 
tion, Aggression, Control, and Escape. A sjmopsis of these results 
.as well as an analysis in terms of multiple correlntioJis suggests tliat 
the two iinrelaled groups of inanifcstatiojis mentioned above arc 
but nltern.ativc manifestations of one and the same set of dynamic 
factors. Thus, for ndole.sccnls rvliosc r.itings on the aggressive drive 
cluster listed above are high, there L a likelihood that they will 
be citlicr einotioii.illy mai.'idjiistcd, or succe.ssful in tljeir overt .social 
activit}', or they may even display both manifestations (Chapters 
VI and VII). 

Sijnilnr "and/or" patterns have also been found when ratings 
of more gencraii'/xd manifest traits, emphasizing especially con- 
sistcjtt .attitudes, habits, and .actual adjustment, were correlated witli 
the rated drives. In addition to the drive variables listed above, 
the rated drives for Ahasenient, Succorancc, and Achievement like¬ 
wise .showed relnt5on.sliips with a mimher of such general behavior 
traits (Chapter VIII). Eor example, girls higli on Ahascinent are 
high on citlier "Altruism" or "Iiweciiril)'" or botli. Tlie alternates 
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for l)oys liigli on Abasemcrjt arc, among others, “Strcngtli of Super¬ 
ego*’ :ii\d/or '‘Insecurity.” 

Analogously, but in the opposite direction, certain manifest fea¬ 
tures, especially those concerned with adjustment, seem to originate 
in n variety of underlying motivational conditions. For example, 
a higher order multiple correlation of .8 was found between se¬ 
curity on the one hand and the drives for Abasement, Aggression, 
Succorancc, and lack of Achievement on the other hand. Thus, 
ncljustinent and security and also malurity seem to stem from alter¬ 
nate dynamic origins. The latter are independent of each other and 
therefore contribute significantly to the total correlation. 

The j]ctwork of correlation.s discussed shows that the relations 
between motivational patterns and overt behavior arc ambiguous in 
both directions. One drive variable circumscribes a family of 
alternative manifestations unrelated to each other. Tlie meaning of 
the drive concept emerges in terms of families of divergent manifesta¬ 
tions held together dynamically or genotypically) though often not 
phenotypically. And, on the other hand, one overt expression may 
be related to several underlying tendencies, However the “inde¬ 
terminacy” of the relationships between drives and beliavior is some¬ 
what reduced if total drive patterns are related to behavior patterns 
(Chapter VII, Section D). 

The complex statistical relationships between drives and bcliavior, 
described above, can be taken as operational specifications of the mean¬ 
ings of the drives. By our correlational analysis we wore able to 
determine what the raters actually did in rating the subjects, i.e., 
which bchavioml cues they used for inferring tJie drivc.s, Wc did 
not have to rely on explicit statements of what they thought they 
did, or what they thought were the relationships between drive and 
manifestation. In no case does this study thus get involved in the 
fallacies of an introspective analysis or rationalisation of the rela¬ 
tionship between drive and manifestation on the part of the raters. 

2. Drive ratings show good relationships to independent data 
such as self-reports (Adjustment Inventory), showing that they can 
predict the behavior of the subjects in situations whicli did not enter 
as a basis for tlie drive inferences. Drive ratings are thus instru¬ 
mental in bridging the gap existing between overt behavior and 
other types of reactions such as self-report questionnaires (Adjust- 
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inent Inventory) nnd "projective material.” Self-reports do not 
mirror behavior directly but they show relationships to sojnc of the 
underlying drives, and thus indirectly to behavior related to these 
drives. Not only do the drive variables help in selecting the items 
which, often contrary to expectation, show relationships between 
one set of data and another, but they also help us to explain the 
absence of rclationsliips wlierc positive correlations liad been expected, 
Thus, for example, the low correlations found for boys between 
maladjustment in actual beliavior and in the self-reports can be 
accounted for by the fact that maladjustment may stem cither from 
the aggressive cluster of drives or from Abasement or Sviccorance, 
but it is admitted in the self-reports only in t])e latter of the two 
alternatives (Chapter IX). 

FurthcriTiorc, tentative analyses point In the direction of good 
agreement between drive ratings as based on the interpretation of 
behavior and ratings derived from fantasy material (thematic apper¬ 
ception test), whereas general clinical experience indicates a frequent 
discrepanc}'’ between overt behavior and fantasy'. This lack of con¬ 
sistency may possibly be understood by reference to underlying moti¬ 
vation (Chapter X). 

3. A tltird point upon which liglit is thrown by our data is 
the problem of the jusliflcatiori of the concept of motivation in 
general, and the status of the drive ratings onployed liere in 
particular. We have seen that drive ratings correlate not only with 
behavior upon which they are partly based, but also with material 
from independent sources, and that these correlations arc higher than 
tliose between manifest behavior and tlic independent data; this may 
be regarded as evidence that drive ratings genuinely indicate dynamic 
states within the subjects rated, rather than mere reflections, explicit 
or implicit, of notions existing only in the heads of the raters. 

The subjective component that is nevertheless present in the ratings 
to some extent, has been discussed in Chapters III and IV. An 
attempt was made to analyze e.xplicitly and objectively (/i) the con¬ 
ceptions of drive categories, varying within ccrtaiji limits from rater 
to rater; tlic inllucnce of {!/) the raters' emotional aititiules toward 
the children and (c) their own drive-patterns, upon the ratings. 
These subjective factors, though present, tend to cancel themselves 
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out iti their unsystematic variation. Hence diere remai/is predictive 
value in the averaged latings- 

Tlie concept of drives supplies us with an instrument which, duo 
to its particular level of abstraction, is helpful in uncovering rela¬ 
tionships and consistencies in the field of personality, provided that 
the relation between inferred drives and behavior have been qualita¬ 
tively analyzed, and their operational meanings have thus been 
specified. 
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